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( ] ) REAL PARTY IN INTEREST 

Building Materials Investment Corporation ("BMIC") is the real party in interest, 
appellants having assigned to BMIC the entire right, title, and interest in and to, inter 
alia, the present application. 
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(2) RELATED APPEALS AND INTERFERENCES 

Appellants, Appellants' assignee, and the undersigned are aware of no related 
appeals or interferences that may be related to, directly affect or be directly affected by, or 
have a bearing on the Board's decision in the pending appeal. 
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( 3 > STATUS OF CLAIMS 

The pending claims are 1-3, 5-8 and 10-18. No claims have been allowed. 
Claims 4 and 9 have been canceled. 

Claims 11-18 have been withdrawn from consideration but not canceled. 
Claims 1-3, 5-8 and 10 stand rejected; the rejection of these pending claims is 
appealed herein. 

A copy of the appealed claims is contained in Item (8) of this Appeal, the Claims 
Appendix (beginning on page 16 of this paper). 
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(4) STATUS OF AMENDMENTS 

An Amendment and Response to the Final Office Action was filed, and the 
amendments contained therein were entered and considered by the Examiner. All 
amendments have been entered. 
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(5) SUMMARY OF CLAIMED SUBJECT MATTER 

The claims on appeal relate to roofing shingles provided with a release coating, 
and more specifically, to roofing shingles of which a pressure point portion of the bottom 
surface is provided with a release coating of a continuous film of particles. 

Roofing shingles typically comprise a top ("anterior") and bottom ("posterior") 
layer, and are often stacked in piles when packaged, such that the anterior layer of a first 
shingle faces the posterior layer of an adjoining shingle. However, the high pressure 
caused by the stacking of shingles can cause the shingles to stick together. For many 
types of shingles, this is especially pronounced at a pressure point resulting from a sharp 
transition in thickness between the unbonded top portion of the anterior layer and the 
portion of that layer bonded to the posterior layer. This pressure point results in 
distortion and localized sticking of the shingles. 

The presently claimed invention addresses these problems by providing improved 
shingles that are coated at a pressure point portion of the bottom surface with a release 
coating containing particles that result in a film with poor interlaminar strength and good 
to perfect basal cleavage. These particles peel away from each other or are easy fractured, 
significantly reducing the force required to separate adjacent shingles from each other, 
and enabling easy separation. 

The following is a summary of the currently appealed claims: 
I . A roofing shingle comprising a top and bottom surface {Figure 1 and Figure 2; 
page 4, lines 20-21}, the bottom surface provided with a release coating of a continuous 
film of particles having good to perfect basal cleavage {page 5, lines 13-30}, wherein 
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said release coating is disposed only on a pressure point portion of said bottom surface 
{page 9, lines 15-20}, wherein said particles are in the class phyllosilicates {page S, lines 
13-19}. 

2. A shingle in accordance with claim 1 wherein said pressure point portion is 
immediately above and below a top edge of said bottom surface where the top edge 
overlaps a bottom portion of a headlap portion of said top surface {Figure 2; page 9, 
lines 13-19}. 

3. A shingle in accordance with claim 1 wherein said roofing shingle is a shingle 
selected from the group consisting of a laminated shingle and a strip shingle {page 1, 
lines 18-19}. 

5. A shingle in accordance with claim 1 wherein said particles are selected from the 
group consisting of Allophane, Apophyllite, Bannisterite, Carletonite, Cavansite, 
Chrysocolla, Baileychlore, Chamosite, Chlorite, Clinochlore, Cookeite, Nimite, 
Pennantite, Penninite, Sudioite, Glauconite, Hike, Kaolinite, Montmorillonite, 
Palygorskite, Pyrophyllite, Sauconite, Talc, Vermiculite, Delhayelite, Elpidite, Fedorite, 
Franklinfumaceite, Franklinphilite, Gonyerite, Gyolite and Leucosphenite; Biotite, 
Lepidolite, Muscovite, Paragonite, Phlogopite, Zinnwaldite, Minehillite, Nordite, 
Pentagonite, Petalite, Prehnite, Rhodesite, Sanfomite, Antigorite, Clinochrysotile, 
Lizardite, Orthochrysotile, Serpentine, Wickenburgite, Zeophyllite {page 6, line 6 - page 
9, line 5}. 
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6. A stack of roofing shingles comprising a plurality of said roofing shingles of 
claim 1 wherein the top surface of each roofing shingle faces the bottom surface of its 
adjoining roofing shingle {page 1, line 30 - page 2, line 20} . 

7. A stack of roofing shingles comprising a plurality of said roofing shingles of 
claim 2 wherein the top surface of each roofing shingle faces the bottom surface of its 
adjoining roofing shingle {page 9, lines 22-25}. 

8. A stack of roofing shingles comprising a plurality of said roofing shingles of 
claim 3 wherein the top surface of each roofing shingle faces the bottom surface of its 
adjoining roofing shingle {page 9, lines 22-25}. 

10. A stack of roofing shingles comprising a plurality of said roofing shingles of 
claim 5 wherein the top surface of each roofing shingle faces the bottom surface of its 
adjoining roofing shingle {page 9, lines 22-25}. 
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(6) GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

Whether 1-3, 5-8 and 10 are obvious under 35 U.S.C. § 103(a) based on U.S. 

Patent No. 4,738,884 to Algrim et al. ("Algrim") 1 in view of U.S. Patent No. 2,326,724 

to Fasold et al. ("Fasold")^ and evidenced by the Wikipedia entry for "Basal Cleavage" 

printed on January 7, 2007 ("Wikipedia") 3 . 
No other rejections are pending. 



Algrim is attached as Exhibit A. | 
Fasold is attached as Exhibit B. | 
Wikipedia is attached as Exhibit C. f 
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(7) ARGUMENT 

Appellants respectfully request reversal of the rejections of the Final Office 

Action and Advisory Action, submitting that the present invention is not obvious in view 

of the combination of Algrim and Fasold, as evidenced by Wikipedia. 

A. Claims 1 -3, 5-8 and 1 0 Rejected Under 35 U.S.C. § 103(a) 

Responding to the rejection of claims 1-3, 5-8 and 10 under 35 USC § 103(a), the 
Appellants respectfully request reconsideration based on the non-obviousness of the 
present claims in view of the Algrim and Fasold, as evidenced by Wikipedia. 

Specifically, it has been alleged that Algrim discloses a roofing shingle having a 
bottom surface with a release coating of a continuous film where the release coating is 
disposed only on a pressure point portion of the bottom surface. It is acknowledged that 
Algrim fails to disclose that the particles have good to perfect basal cleavage, but it is 
alleged that Fasold teaches the presence of talc, and that the particles on the bottom 
surface prevent sticking of the adjacent layers of the roofing material in a package (as 
evidenced by Wikipedia, which teaches that "basal cleavage" refers to cleavage parallel to 
the base of a crystal, or to the plane of the lateral axes, making the material feel slippery). 
It appears that the Examiner is arguing the following: 

(a) If Algrim teaches application of silicone or fluorocarbons to a paper or 
polyester release material at the "pressure point" to prevent adhesion; and 

(b) If Fasold teaches app lication of talc to the entire surface to prevent 
adhesion; 
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(c) Then the combination of Al grim and Fasold (evidenced by Wikipedia) 
teaches the application of phyllosilicate particles to the "pressure point" to optimize the 
prevention of adhesion. 

However, as stated previously and reiterated here, such a conclusion is not 
supported by the art cited. 

The present invention provides for a release coating comprising phyllosilicate 
particles applied on a pressure point portion of a bottom surface of the shingle. As taught 
in the Specification, optimal results, in terms of application and material costs, are 
obtained when the coating is applied to the "pressure point" portion of the laminate 
shingle . This pressure point is generally denoted by reference numeral 6 in FIG. 2. 
Pressure is greatest in the stack at this location. As such, it is at this point where adhesion 
between shingles is most apt to occur. Thus, this region is where application of a release 
coating comprising a continuous film of phyllosilicate particles, to prevent adhesion, is 
most preferred. This solution is advantageous over those known in the art because 
Appellants have discovered that phyllosilicates are especially useful for preventing 
adhesion, and by providing such particles directly to t he shingle, along the "pressure 
point" of the shingle's surface, optimal prevention of adhesion can be achieved with 
minimal cost and disruption to the shingle design and manufacturing process. 

Algrim teaches that the release material 14 is paper or polyester which "have to 
be treated with a non-adhering substance such as silicone or fluorocarbons" (Algrim, 
col. 5, lines 37-38, emphasis added) to prevent adhesion. Thus, according to Algrim, the 
silicone or fluorocarbons are the ingredient that prevents adhesion when applied to the 
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release material. Algrim teaches that it is the silicone or fluorocarbons that impart the 
non-adhesive characteristic when applied to the strip of (paper or polyester) release 
material . Algrim further states that after transport, when the shingles are applied to a 

roof, "[t]he release paper may be removed or left on during installation " (Algrim, 

col. 5, lines 29-32). Thus, the silicone or fluorocarbon-impregnated release material is 
useful for transport but may be removed prior to application of the shingle to a rooftop. 

Fasold discusses coating the entire surface of the impregnated web with a weather 
resistant bituminous coating material. Fasold does not teach the coating of only a 
pressure point portion of the bottom surface, hi fact, one of ordinary skill in the art 
viewing Fasold would conclude that the talc must be distributed along the entire surface 
of the shingle in order to optimize non-sticking, and thus, distributing it only along a 
pressure point would be inadequate for this purpose (and at the very least vastly inferior 
to the abilities of silicone or fluorocarbons). 

One of ordinary skill in the art would not look at the talc taught in Fasold, which 
is to be applied to the entire surface of the roofing material, and combine it with Algrim 
to apply it to only the strip of release material . As stated previously, Algrim teaches a 
release material that is either paper or polyester, and that is treated (Algrim discusses 
several commercial suppliers of spray silicone and silicone-treated paper, at col. 5, lines 
42-46). Algrim and Fasold together provide no teaching or suggestion that the talc of 
Fasold would adequately prevent sticking when applied directly to the shingle , and to 
only the "pressure point" portion of the shingle taught by Algrim. Thus, combining 
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Algrim with Fasold would, at best, teach one of ordinary skill in the art to apply talc to 
the entire surface , resulting in an increased cost of materials and labor. 

Thus, combining Algrim with Fasold in the manner asserted by the Examiner 
would not result in the presently claimed invention, and moreover would render the 
shingle of Algrim unsatisfactory for its intended purpose. See MPEP § 2143.01 ; In re 
Gordon, 733 F.2d 900, 221 USPQ 1 125 (Fed. Cir. 1984) (if proposed modification would 
render the prior art invention being modified unsatisfactory for its intended purpose, then 
there is no suggestion or motivation to make the proposed modification). Algrim teaches 
the treatment of the release material with silicone or a fluorocarbon for ease of 
transportation and storage; once the shingle is applied to a roof, the treated release 
material is optional. In contrast, the present claims are directed to application of a 
phyllosilicate dire c tly to the surface of the shingle in a non-reversible manner. Once the 
phyllosilicate is applied to the shingle, its properties remain in the shingle through 
application to a rooftop. In order to arrive at the present invention, the combination of 
Algrim and Fasold would have to suggest getting rid of the release material entirely and 
applying a phyllosilicate only to that portion of the shingle itself. This would contravene 
the purpose of Algrim, which is to provide a shingle with a strip of release material that 
facilitates transport and storage without sticking, but which is of no value once the 
shingle is actually put onto a rooftop. 

Even if the two references combined were to suggest the application of 
phyllosilicate to the pressure point (which Appellants argue is not the case), there would 
be no expectation of success in such a combination, because, inter alia, Algrim teaches 
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that other materials (no mention is made of phyllosilicates) are required when applied 
only to the strip of release material, and thus a skilled artisan would expect that 
application of talc to only the strip of release material would be inadequate. Even if the 
silicone or fluorocarbon taught by Algrim were completely replaced with the talc taught 
by Fasold, the resultant combination still would not yield the present invention, because 
the presently claimed invention requires adherence of phyllosilicate directly to the shingle 
and only to the pressure point of the shingle. Algrim and Fasold provide no teaching that 
this would be enough to prevent adhesion of the shingles during storage. 

Appellants have discovered herein that application of the release coating only to 
the pressure point as shown in Fig. 2, not only results in a much greater ease of separation 
of the shingles from storage, but also results in significant savings of labor and material 
because the release coating need not be applied to the entire shingle to obtain this 
desirable result. Thus, such an application, as recited in the presently pending claims, is 
unexpectedly superior over the teachings of Algrim and Fasold. 

Regarding the rejection of dependent claims 2, 3, 5-8 and 10, these claims are ah 
dependent from, and incorporate the limitations of, independent claim 1 . As set out 
above, the combination of the references does not disclose all the elements of 
independent claim 1 . Accordingly, since the remaining dependent claims recite 
additional unique elements and/or limitations, these claims are also patentable over the 
cited references. 

Thus, Appellants respectfully submit that claims 1-3, 5-8 and 10 are allowable 
under35U.S.C. § 103(a). 
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(8) CLAIMS APPENDIX 

The text of the claims involved in the present appeal is as follows: 

1. A roofing shingle comprising a top and bottom surface the bottom surface 
provided with a release coating of a continuous film of particles having good to perfect 
basal cleavage, wherein said release coating is disposed only on a pressure point portion 
of said bottom surface, wherein said particles are in the class phyllosilicates. 

2. A shingle in accordance with claim 1 wherein said pressure point portion is 
immediately above and below a top edge of said bottom surface where the top edge 
overlaps a bottom portion of a headlap portion of said top. 

3. A shingle in accordance with claim 1 wherein said roofing shingle is a shingle 
selected from the group consisting of a laminated shingle and a strip shingle. 

5. A shingle in accordance with claim 1 wherein said particles are selected from the 
group consisting of Allophane, Apophyllite, Bannisterite, Carletonite, Cavansite, 
Chrysocolla, Baileychlore, Chamosite, Chlorite, Clinochlore, Cookeite, Nimite, 
Pennantite, Penninite, Sudioite, Glauconite, Illite, Kaolinite, Montmorillonite, 
Palygorskite, Pyrophyllite, Sauconite, Talc, Vermiculite, Delhayelite, Elpidite, Fedorite, 
Franklinfumaceite, Franklinphilite, Gonyerite, Gyolite and Leucosphenite; Biotite, 
Lepidolite, Muscovite, Paragonite, Phlogopite, Zinnwaldite, Minehillite, Nordite, 
Pentagonite, Petalite, Prehnite, Rhodesite, Sanfomite, Antigorite, Clinochrysotile, 
Lizardite, Orthochrysotile, Serpentine, Wickenburgite, Zeophyllite. 
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6. A stack of roofing shingles comprising a plurality of said roofing shingles of 
claim 1 wherein the top surface of each roofing shingle faces the bottom surface of its 
adjoining roofing shingle. 

7. A stack of roofing shingles comprising a plurality of said roofing shingles of 
claim 2 wherein the top surface of each roofing shingle faces the bottom surface of its 
adjoining roofing shingle. 

8. A stack of roofing shingles comprising a plurality of said roofing shingles of 
claim 3 wherein the top surface of each roofing shingle faces the bottom surface of its 
adjoining roofing shingle. 

10. A stack of roofing shingles comprising a plurality of said roofing shingles of 

claim 5 wherein the top surface of each roofing shingle faces the bottom surface of its 
adjoining roofing shingle. 
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(9) EVIDENCE APPENDIX 

Exhibit A U.S. Patent No. 4,738,884 to Algrim et al„ referred to on pages 2- 

4 of the Final Office Action and pages 2 and 3 of the Advisory 
Action 

Exhibit B U.S. Patent No. 2,326,724 to Fasold et al. 5 referred to on pages 2- 

4 of the Final Office Action and pages 2 and 3 of the Advisory 
Action 

Exhibit C Wikipedia Entry for "Basal Cleavage" - obtained October 13, 

2008, referred to on pages 2 and 3 of the Final Office Action and 
page 1 of the Advisory Action. 
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(10) RELATED PROCEEDINGS APPENDIX 
None 
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(11) CONCLUSION 

For all the above reasons, Appellants submit that the appealed claims are 
patentable and respectfully request reconsideration and reversal of the rejection of the 
Final Office Action in view of the above arguments. 

If there is any fee due not already accounted for, please charge such fee to Deposit 
Account No. 03-1250 . 



Respectfully submitted, 




Rachel J. Lin 
Reg. No. 51,098 



Sills Cummis & Gross P.C. 



One Rockefeller Plaza 
New York, NY 10020 
Attorneys for Appellants 



Exhibits 



2G 



Attorney Docket No. FDN 283 1 



Exhibit A - U.S. Patent No. 4,738,884 to Algrim et al. 



A 



United States Patent m 

AJgrim et ai. 



til] Patent Number: 4,738,884 
[453 Pate of Patent; Apr. 19, 1988 



ON ASPHALT-BASED ROOFING SHEET 
[75] Inventors: Donald J. Algrim, Reynoldsbiirg; 

William E. Uffner, Newark; Glenn D. 
Lama, Granville; Stephen J. Jones, 
Newark, all of Ohio 

[73] Assignee: Owens-Corning Fftergias 
Corporation, Toledo, Ohio 

[21] Appl.No.: 49,373 

[22] Filed: M*f 14, 1987 



Ma 835,581, Mar. 3, 1986, 



[52] UACL.. 



. B32B 3/06; B32B 11/04; 

B32B 27/04 
„ 42S/57; 428/198; 



[58] Field of Search ... 



is Cited 

U.S. PATENT DOCUMENTS 



3,138,897 6/1964 McCorkle ... 

4,035,453 10/1977 Tajtma et al. 

4,196,115 4/1980 Bresson ....... 

4,217,259 8/1980 Bresson . — 



.. 427/186 
.. 428/291 
.... 524/68 
.... 524/68 



Primary Examiner— Allan M. Lieberman 

Attorney, Agent, or Firm— Patrick P. Pacelia; Ted C. 
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An adhesive is provided for adhering roofing shingles 
wherein the adhesive is a blend of asphalt, an elastomer, 
a tackifying resin and a petroleum oil. 
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1 2 

means that the adhesive does not get brittle and crack 
ASPHALT ADHESIVES SUPERIMPOSED ON and will not break an already formed seal, 

ASPHALT-BASED ROOFING SHEET A tether advantage of having to apply only a single 

adhesive to the shingle is provided by the adhesive of 
This is a continuation of application Ser. No. 835,58 1 S the instant invention. The cost benefits of applying one 
filed Mar. 3, 1986, abandoned. sealant as opposed to two or more different sealants will 

become readily apparent to those skilled in the art, 
TECHNICAL FIELD particularly when viewed from the standpoint of shin- 

The present invention is related to asphaltic composi- gle manufacturing, 
tions, and more P^ticulariy to an asphalt adhesive for to STATEMENT OF THE INVENTION 

retaining shingles. The adhesive is a blend of asphalt, an 

elastomer, a tacktfying resin and a petroleum oil. The According to this invention, there is provided an 
present invention also relates to a roofing sheet or shin- "adhesive composition, for retaining the tabs of shingles 
gle employing this elastomer-modified asphalt adhesive against windlift at temperatures of about 50* F. and 
to retain the tabs of shingles against windlift 15 greater, comprising a blend of asphalt, an elastomer, 

„ containing about 80% tribtock styrene-butadiene-sty- 

BACKGROUND OF THE INVENTION rene copolymer and about 20% diblock styrene-butadi- 

The use of adhesives, including asphaltic compounds, ene copolymer, a tackifying resin, and a petroleum oil. 
to provide a bond between roofing shingles when ap- According to this invention, there is also provided an 
plied to a roof is known. During a typical shingle manu- 20 asphalt roofing sheet having applied on at least one 
factoring process, a pattern of adhesive is applied to the surface the above-described adhesive compound, a 
headlap portion of the shingles so that the tab portion of contact surface and a release material, 
the subsequently laid course of shingles on the roof will In the broadest sense of the invention, it encompasses 
adhere to the headlap portion of the lower course, to any asphalt-based roofing sheet employing the above- 
help prevent wind uplift of the shingles. To seal prop- 25 described adhesive, where the roofing sheet is of the 
erly, most adhesives or sealants require relatively high type designed to be laid down in courses or layers, with 
roof temperatures. U.S. Pat. No. 4,559,267 discloses an at least a portion of successive sheets overlapping, 
adhesive, of a compounded bitumen containing 3-20% BRIEF DESCRIPTION OF DRAWINGS 

rubber and/or thermoplastic resins, which requires an 

activation temperature of at least 90' F. Many other 30 FIG. 1 is a plan view of the top side of a shingle with 
adhesives require roof temperatures of about 135* F. or tab sealant adhesive; 

higher. la relatively colder climatesrthese roof temper- FIG. 2 is a plan view of the bottom side of a shingle 
atures may never be reached or in certain climates, with a release surface and a contact surface; 
these temperatures may not be reached until seasons FIG. 3 is a cross-sectional view of two shingles repre- 
subsequent to installation, which may be months later. 35 senting their relative positions upon installation. 
Consequently, under conditions where relatively low FIG. 4 is a cross-sectional view of two shingles repre- 
temperatures do not permit proper sealing of the adhe- senting their relative positions in a package, before 
sive, the shingles may be susceptible to blow-off in installation. 

relatively higher winds. Another problem with conven- FIG. 5 is a graph of measured values for bond 
tional sealants is that colder temperatures tend to cause 40 strengths of adhesives. 

the sealant on properly sealed shingles to become brittle FIG. 6 is a graph of measured values for bond 
and crack, resulting in bond failures and blow-offs. strengths of adhesives. 

U.S. Pat No. 3,138,897 to McCorkle addresses the DESCRIPTION OF THE INVENTION 

blow-off problem by using an adhesive strip on the , . 

shingle composed of distinct bands of two different 45 The adhesive of tee instant invention maintains suffi- 
adhesives one is pressure sensitive while the other is cient tack at lower temperatures to provide a quick and 
temperature sensitive. As with conventional adhesives, good initial bond during installation and will seal shin- 
the temperature sensitive adhesive of McCorkle seals at gles at roof temperatures as low as 50* F. when the air 
relatively higher temperatures and since it doesn't even temperature may be as low as 25* F. Although the adhe- 
begin to get tacky until about 70* F., a second adhesive 50 sive effectively seals at higher roof temperatures, it is 
must be used to permit sticking at lower temperatures, especially useful for winter applications in colder north- 
which is the pressure sensitive adhesive. The pressure era climates and provides good resistance to blow-off. 
sensitive adhesive is effective only at lower tempera- The present adhesive uses an asphalt characterized by 
tures since it loses its tackiness beyond temperatures of a Idnematic viscosity in the range of from about 500 
about 100- F. 55 poise ±100 to about 250+50 pose at 140" F. (60* G) 

An asphalt-based adhesive has now been discovered and a minimum viscosity of from about 110 cs (ceati- 
waich is both pressure and temperature sensitive and stokes) to about 80 centistokes at 275* F. (135* C). The 
effectively works to greatly reduce the vuinerabilicj of asphalt can also be characterized by a penetration 
a shingle to the cold and wind. The adhesive of the (ASTM D5 73) of from about 120 to about 300 dram 
instant invention remains tacky at roof temperatures as 60 (deci millimeters) at 77* F. {25* C). The asphalts of the 
low as 50* F. to provide a good initial bond upon shin- instant invention exhibit a ring and ball softening point 
gle installation at these temperatures. While the adhe- from about 90' F. to about 130" F. 
sive seals the shingles at temperatures required by most Particularly good results were obtained with paving 
sealants, i.e., 135* F. or higher, this adhesive also effec- grade asphalts having a kinematic viscosity of about 500 
jjvely seals the shingles at roof temperatures as tow as 65 poise ±100 at 140* F. (60* C), a minimum viscosity of 
50* F. This means that air temperature may be as low as about 110 cs at 275* F. {135* C), a penetration of 
25" F. Additionally, the adhesive retains appreciable 120-175 dmm at 77* F., and a softening point from about 
strength and flexibility at lower temperatures which U0* F. to about 120* F. These types of asphalts are 
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known as viscosity-graded asphalt or AC-5 paving with the specific asphalt used in order to achieve the 
grade asphalt which is commercially available from desired properties of the final adhesive. 
Amoco Chemical Corporation (Chicago, IB,, U.S.A.). The petroleum oil ased herein is the resinous by-pro- 
Also useful is an AC-2,5 grade asphalt, also commer- duct of a lubricating oil tower used in the crude oil 
daily available from Amoco, which has been mixed 5 refilling process. Generally, in the oil refining process, a 
with oil to achieve a blend of about 90% AC-2.5 asphalt mixture of volatile hydrocarbons is separated from an 
and 10% oil A statable oil is one characterized as a soft asphaltic residue. One subsequent treatment of this rest- 
flux oil having a kinematic viscosity at 210* F. of about due is to further process it m a lubricating oil tower to 
60-90 cs which is commercially available from Mara- yield a light fraction high in heterocyclic hydrocarbons 



thon Oil Company (Findlay, Ohio, U.S.A.) and known * . , , , . , - 

as 432 oil. The asphalt blend is characterized by a soft- generaDy characterized as being relatively soft and high 

ening point of about 10QM 10* F., a penetration of from « resins. When used in the mstot mventton, this petro- 

about 250-300 dram at 77* P. and a viscosity of about » believed to aid in holding the other compo- 

250±50 noise at 140* F nents together and to impart a tacky characteristic to 

The elastomers of the present invention are thermo- « the ***f . Another desirable ch^acteristic of this re- 

die adhesive at colder temperatures. As with coaven- ^ ™«mltib !i^ the system to help 

tional thermoplastic organic polymers, these elastomers *™£r^ ~~ ™^!J^Wm7;t ;« »t„ 

can be processed, i.e„ melted and extruded, and can be P" v «" ^Jf t 
repeatedly heated and cooled with no substantial loss in 20 ^ te^tu^ tL SerL is comn^v 
their properties, especially their elastomeric properties. Jr. , H p p - , ~ r . it _ m . T * 

retain their propertes when subjected to heatog and a at 2Ur F> 0 f 2300/2800, a pour point 

coolmg cycles. Particularly desirable is the retention of 2J fa . p > of +g5> ^ add aumbe( . of about aisfand «m- 
strength upon cooling the elastomer which gives ^ about 0>10% ^ a , J% suJ hur ^ 

strength and flexibility to the sealant at colder tempera- 12.0% carbon residue. 

tures. Conventional mixing or blending techniques may be 

The elastomers employed in the present invention are ^ (0 makc the seaiajJt GeaeraUyi throughout the 
block copolymers, usually triblock (A-B-A) and may be iQ ^ ^ tem ^ fature is desirablv f rom about 

linear or radial in structure. Either block, A or B, may 26Q . R (m g . C) to M 3fi0 . R (IK 2 - c) Typi . 
comprise more than one monomer. Preferred are those ca j ]Vj ^ adhesive is cooled for packing and then 
- triblock copolymers having styrene or polystyrene as me ited for application to a shingle. It may be desirable 
the **A" block or end block units. Suitable elastomers t0 circulate and maintain the adhesive at an elevated 
include thermoplastic rubbers of styrene-butadiene-sty- 3J temperature during processing and application to the 
rene (S-B-S), styrene-isoprene-styrene (S-I-S) and Sty- shingles to aid in the prevention of phase separation, 
rene-ethylene-butylene-styrene (S-E-B-S) block co- Satisfactory results have been obtained when the 
polymers. Preferred is a styrene-butadiene-styrene ingredients of the sealant are present in an amount, in 
block copolymer, and especially one containing about approximate weight percent, of about 25% to about 
80% styrene-butadiene-styrene triblock copolymer and 40 go% asphalt, about 3% to about 18% elastomer, about 
about 20% styrene-butadiene diblock copolymer. Suit- 5% {0 a bo Ut 25% tackifying resin, and about 10% to 
-able elastomers are commercially available from the about 50% petroleum oil. Preferably, the sealant con- 
Shell Chemical Company (Houston, Tex., U.S.A.) as tain3 from about 35% to about 60% asphalt, from about 
Kraton ® thermoplastic rubbers, Kraton D and Kratoa 5% t0 about 12% elastomer, from about 8% to about 
G grades. Most preferred is Shell's Kraton D-1101 (S- 45 20% tackifying resin and from about 15% to about 35% 
B-S) rubber product which is a linear triblock copoly- petroleum oil. The most preferred composition is one 
mer containing about 80% triblock styrene-butadiene- consisting essentially of, in approximate weight percent, 
styrene copolymer and about 20% diblock containing 42% to 48% paving grade asphalt, 10% to 1 1% elasto- 
about 31% styrene and 69% butadiene, and which has a mer , 17% to 19% tackifying resin and 22% to 28% 
nominal molecular weight of about 100,000. 50 petroleum oil. 

The tackifying resin can be any resinous material The present invention also provides a roofing shingle 
recognized in the art as enhancing the tack of the adhe- employing the above-described adhesive, 
sive composition. Desirably, tackifiers will also impart in die broadest sense of the invention it encompasses 
cohesive strength or body to the adhesive so as to make any asphalt-based roofing sheet employing the above- 
it firm and not too soft Suitable tackifying resins in- 55 described adhesive, where the roofing sheet is of the 
elude rosin, rosin derivatives, polyterpene resins, ther- type designed to be laid down in courses or layers, with 
moplastic phenolic resins, hydrogenated rosin esters of at least a portion of successive sheets overlapping. The 
pentaerythritol, curnaroneindene and the like. Partial- invention in the form of an asphalt roofing membrane 
lady good results were obtained using a modified hy- solves sealing problems by providing good seal at cold 
drocarbon resin commercially available from die 60 temperatures for the overlapping portions of a newly 
Neville Chemical Company (Pittsburgh, Pa., U.S.A.) laid down asphalt roofing membrane, 
known as Nevpene® 9500 Tackifying Resin. Other With reference to the drawings, the preferred em- 
suitable tackifiers commercially available include ter- bodiments, FIG. 1 shows the top surface 11 of a shingle 
pene resins called Wingtadc ®, from the Goodyear 10 having the tab sealant adhesive 12 applied in the 
Tire & Rubber Co. (Akron, Ohio, U.S.A.) and Piccoli- 65 headJap portion 13 of the shingle. The shingle 10 can be 
te® from Hercules Chemical Company (Wilmington, any conventional shingle known ia the art. Particularly 
Del., U.S.A.). It wiU be appreciated by those skilled in suitable shingles are those made of asphalt reinforced by 
the art that the particular tackifier selected may vary glass fibers, as exemplified by U.S. Pat. No. 3,332,830, 



and another residue. This residue is a petroleum oil 
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herein incorporated by reference. The adhesive is pref- adhesive* were scaled at about 135* E The bond 
erabiy applied to the headlap portion 13 of the shingle strength test was conducted by sealing, at 135* F. for 16 
and holds down the overlying tabs IS of a shingle in the hours, two overlapping pieces of roofing shingles bear- 
next upper row when installed on a roof. Although ing various adhesives. Upon cooling, the bond strengths 
FIG. 1 shows the adhesive 12 applied as three discontin- 5 of the adhesives were measured at various tempera- 
uous strips, the adhesive can be applied in any form or tares. To measure the bond strengths of the adhesives, 
configuration which provides an adequate surface area m i maoa tensile pulling machine or equivalent appa- 
for adhering an overlying shiagle. For example, the ^ ^ ^iaae permits the bottom and 
^^!™ y „^/™f w^^^^S^f'dS! I0 shin ^ c sectioos 10 clamped into place and then 



» Of V! 



pulled while a load cell attached to the upper clamp 
» the amount offeree required to pull the shin- 



afeobe placed anywhere on the shingle which would be g||M ^ wWch fc m ^ of 



effective in adhering overlapping shingles, including 
the bottom side of the shingle. 



Three asphaltic adhesives were tested for bond 
As shown in FIG. 3, the top surfaces 11 of the shin- 15 f™** usl f g *"? " ^flf? 2 ^ L 

gles are typically covered with granules 18 of crushed t^T^Z ^ZTc^T^l —r 
rock, and the adhesive 12 is applied over the granules «vention while adhesive C was a standard «mrmer ; 
l 8 crally available asphaltic adhesive known as Seal Ri- 

FIG. 2 shows the bottom surface 17 of a shingle 10 te ™ » commercially available from Owens-Corning 
having a strip of release material 14 a strip of contact 20 Hlwjhs Corporation (Toledo, Ohio, U.S.A.). 
surface Won the shingle tab 15. Although this location 
represents the preferred embodiment, the release mate- — 
rial 14 and the contact surface 16 may be located on the — 
top surface 11 of a shingle. When the strip of release A ^^l p ' 110 ' E ' m ' * 

material 14 is located on the bottom surface 17 of the 2J tackHWng rain 

shingle in a position which corresponds to the position petroleum oa 

of the strip of tab sealant adhesive 13 on the top surface b asphalt, s.p. loo* f.-i io" f. 

11, as shown in FIG. 4, the shingles are prevented from customer 
sticking together during packing where they are usually ^?* 8 St™ 

stacked upon each other. The release paper may be 30 c ITphlh 

removed or left on during installation without any ad- approx. 60% propane washed 

verse effect on the performance of the shingle. appro*, jog rocfag grate 

The release material can be of any material which «■—— -—•—-•■^^ 
doesnotadhere to the sealant so as to prevent the shin- summarized in FIG. 5, which is a 

gles from staking to each other, particularly before 35 g 
installation. Suitable release materials include paper or *^ " £ * " L , « „ 

polyesters which have to be treated with a non-adher- avcs .\* «* C represented by lines A, B and C, re- 
kg substance such as silicone or fluorocarbons. Alter- Wvdy. Each data pomt on tlusgnwh represents a 
natively, the release material may be a liquid or emul- yaiae wlucn » average of values obtained from 
sion of silicone- or fiuorocarbon-based substances „ ^enl tests under simi3ar conditions. The bond 
which are applied directly to the shingle by any strength values obtained for adhesive B at 50* F. and 75* 
method, including spraying. Silicone-treated paper is F. were the same values obtained for adhesive A at 
commercially available from James River Corporation these temperatures. Line B is depicted as a separate 
(Parchment, Mich., U.S.A.) and a silicone-bascd emul- dashed fine for purposes of clarity in presenting the 
sion for spray applications is commercially available . » data. 

from Paper-Chera Labs (Rockhill, N.C., U.S.A). As can be seen from the test results, the adhesives of 

As shown in FIG. 3, the contact surface 16 works the instant invention retained substantially greater bond 
together with the adhesive 12 to form an extra-tight strength as compared to the standard adhesive at 50* F. 
bond between overlapping shingles after installation. when the temperature of the shingles was reduced after 
The location of the contact surface 16 on the bottom J0 sealing at 135' F. 
surface 17 one shingle 19 corresponds to the position of - 
the tab sealant 12 on the top surface 11 of the underlying EXAMPLE 2 

shingle 10 to form a tight bond between shingles upon The above adhesives were also tested according to 
installation. the Underwriter's Laboratory wind test UL 997 for 

The contact surface 16 may be covered with any ss shingles. To conduct the test, shingles bt 
material to which the adhesive will adhere, especially in ave were stapled to a plywood deck n 

colder temperatures. Suitable materials include polyes- 54 in. by 4 ft. The shingles were then se 

ter, polypropylene, polyethylene, polybutyiene, 3 co- ^ a tempetmirc of about 135-140' F. for about 16 
polymer of polyethylene and vinyl acetate and may be hour,. After the deck cooled to room temperature, it 
applied in any form, including strips, films, liquids or m was placed at a 4 in 12 slope and a 60 mph wind was 
emulsions. Preferred is a polyester film commercially blown on the deck. It was found that after 2 hours, no 
available as Mylar ® from E. 1. DuPont de Nemours & tabs lifted on shingles bearing adhesives A and C, while 
Co. (Wilmington, Del., U.S. A.). 3 ^ Jified after 45 oa shing]es bearing adhe- 

SPECIFIC EMBODIMENTS sive B. Consequently, the inventive adhesive containing 

65 the harder asphalt (Adhesive A) provided better resis- 
EXAMrLE 1 tance than the inventive adhesive with the softer asphalt 

The following experiment was conducted to test the (Adhesive B) against the winds encountered in the Un- 
hand strength of adhesives after shingles bearing the derwritert Laboratory wind test. 
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material in said headlap portion of the shingle and a 
contact surface on the tabs, wherein said adhesive seals 
An experiment was conducted to test the bond said sheets at 50* F. and greater and said adhesive is a 
strength of adhesives at the same- temperature at which blend comprising asphalt, an elastomer containing 
shingles bearing the adhesive were sealed. 5 about 80% triblock styrene-butadiene-styreise copoly- 

To test the adhesive, the shingles were placed to* mer and about 20% diblock styrene-butadiette copoly- 
gether and allowed to adhere at testing temperature for mer, a tackifying resin and a petroleum oil: 
a period of about 16 to 24 hours, At the same tempera- wherein the asphalt is characterized by a kinematic 
ture, the bond strength of the adhesive was tested using . 
the same apparatus and testing technique described in 10 
Example 1. When the testing temperature was below 
room temperature, i.e., 50* R, the shingles were cooled 
for 1 hour at 50* F. before sealing them. 

The same three adhesives, A and B of the invention 
and C, a standard adhesive, as in Example 1, were 15 



The results are summarized in FIG. 6 which is a 
graph depicting the measured bond strengths of adhe- 
sives A, B and C represented by lines A, B and C re- 
spectively, according to the procedure described above. 2 
Each data point on the graph represents a value which 
is the average of v " 



As can be seen in FIG. 6, the inventive adhesives, A 
and B, provided especially 



viscosity in the range of from about 500 poise 
±100 to about 250±50 poise at 140* F. (60* C), a 
minimum vicositiy of from about 110 cs (centi- 
stokes) to about 80 centistokes at 275' F. (135* C), 
a penetration (ASTM D5 73) of from about 120 to 
about 300 dmm (decimfflimeters) at 77* F. (25* C), 
and a ring and ball softening point from about 90* 
F. to about 130* F-; and 
wherein the petroleum oil is a resinous by-product of 
a lubricating oil tower used in the crude oil refining 

3. A pair of superimposed shingles partially over- 
lapped to form an overlapping area in which one shin- 
gle has applied on its surface an adhesive composition 
sforadher- 



ture bonding strength at 50* F. as compared to the 
standard adhesive, C which demonstrated no bond 
strength at 50* F., 75* F. and 100* F. 



ing said adhesive, and wherein said adhesive is a compo- 
iiutiai cold-tempera- 25 sition for retaining the tabs of said shingles against 



of specific embodiments of a m 
be practiced, this is by way of 
invention is not necessarily iimited thereto since alterna- 
tive embodiments and operating techniques will be* 
te apparent to those stalled in the art Accordingly, 



windlift at temperatures of about 50* F. and greater and 
said adhesive is a blend comprising asphalt, an elasto- 
mer containing about 80% triblock styrene-butadtene- 
styrene copolymer and about 20% diblock styrene- 
r, a tackifying resin and a petroleum 

alt is characterized by a kinematic 
viscosity in the range of from about 500 poise 
± 100 to about 250+50 poise at 140* F. (60* C), a 
viscosity of from about 100 cs (centi- 
stokes) to about SO centistokes at 275* F. (135* C), 
a penetration (ASTM D5 73) of from about 120 to 
We claim: about 300 dram (decimillimeters) at 77* F. (25* C), 

1. An asphalt-based roofing sheet having superposed and a ring and ball softening point from about 90* 

thereon an adhesive composition, for retaining the tabs 40 F, to about 130* F.; and 

of shingles against windlift at temperatures of about 50* wherein the petroleum oil is a resinous by-product of 
F. and greater, a contact surface, and a release material, a lubricating oil tower used in the crude oil refining 

and wherein said adhesive is one comprising a blend of process. 

asphalt, an elastomer containing about 80% triblock 4. An asphalt-based roofing sheet having superposed 
styrene-butadiene-styrene copolymer and about 20% 45 thereon an adhesive composition for adhering the roof- 
diblock styrene-butadiene copolymer, a tackifying resin ing sheet to an adjacent roofing sheet, a contact surface, 
and a petroleum oil: and a release material, and wherein said adhesive is one 

wherein the blend contains about 25-80% asphalt, comprising a blend of asphalt, an elastomer containing 
3-18% elastomer, 5-25% tackifying resin and about 80% triblock styrene-butadiene-styrene copoly- 
10-50% petroleum oil; 50 mer and about 20% diblock styrene-butadiene copoly- 

er, a tackifying resin and a petroleum oil: 
wherein the blend contains about 25-80% asphalt, 
3-18% elastomer, 5-25% tackifying resin and 
10-50% petroleum oil; 
wherein the asphalt is characterized by a kinematic 
viscosity in the range of from about 500 poise 
±100 to about 250±50 poise at 140* F. (60° G), a 
minimum viscosity of from about 110 cs (centi- 
stokes) to about 80 centistokes at 275' F. (135' C), 
a penetration (ASTM D5 73) of from about 120 to 
about 300 dmm (decimiUimeters) at 77* F. (25* C), 
and a ring and a ball softening point from about 90* 
F. to about 130* F. 
5. The roofing sheet of claim 4 comprising an asphalt 



bys 

viscosity in the range of from about 500 poise 
±100 to about 250 ±50 poise at 140* F. (60* C), a 
minfrmrm viscosity of from about 110 cs (centi- 
stokes) to about 80 centistokes at 275* F. (135* C), 55 
a penetration (ASTM D5 73) of from about 120 to 
about 300 dmm (decimillimeters) at 77* F. (25* C), 
and a ring and ball softening point from about 90* 
F. to about 130* F.; and 
wherein the petroleum oil is a resinous by-product of 60 
il tower used in the crude oil refining 



2. A roofing sheet having tabs, a headlap portion, a 
top surface and a bottom surface, where said top surface 
has applied thereon an adhesive in the headlap portion 65 roofing membrane, 
of said shingle, and said bottom surface has a release 
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This invention relates to roofing and the manu- biftiminized felt type can be made which is com- 
facture thereof and is a continuation In part of parable in Are resistance, to more costly Hon- 
our application Serial No. 347,154 filed July 24, bituminous types of roofing such as slate and as- 
1940. This invention relates particularly to roof- bestos cement shingles. In our pending apphca« 
ing embodying bituminous material as a water- fi tion Serial No. 370,636 filed December 18, 1940, 
proofing. While reference Is made to "roofing," for Roofing and material for roofing and the 
this term is used generally as referring to water- manufacture thereof,, we have described roofings 
and weather-resistant coverings such as shingles and roof coverings which are primarily charac- 
( individual or strip shingles), roll roofing, cap terized by their high fire resistance and which 
sheets, sidings, roof deck coverings made from 10 include embodiments that do not necessarily have 
such preformed materials, built up roofings and the high blister resistance of the present inven- 
the like. tion. This application in certain respects like- 

Heretofore bituminous prepared roofing has wise is a continuation in part of said application 
been very extensively manufactured using as a Serial No. 370,636. 

base a fibrous web such as a sheet of roofing felt, 15. It is another important aspect of this inven- 
impregnating the fibrous web with a bituminous tion that the blister prevention and also fire re- 
material. and coating one or both surfaces of the ststance can be obtained without sacrifice of 
impregnated web with a weather-resistant bitu- other desirable attributes of the roofing and that 
minous' coating material. The bituminous coat- in preferred embodiments of this invention the 
ing material usually contains a mineral filler such 20 roofing can be improved in respects other than 
as slate flour or powdered limestone. Usually blister resistance and fire resistance. Thus, roof- 
there is applied to the bituminous coating on tags, having a bituminized fibrous web base and 
the surface intended to be exposed to the weather that embody this invention have been made 
a suitable granular material such as slate gran- which exhibit greatly improved strength in com- 
ules or finely divided mineral surfacing material 25 parison with roofings of this type heretofore 
such as talc or mica. Finely divided materials made as measured by such well known tests as 
such as mica flakes, talc, silica dust or the like the Mullen bursting test and the tensile strength 
may be made adherent to the non-weather ex- test. Moreover, roofings embodying this inven- 
posed surface of the roofing to prevent sticking Hon, e. g„ in the form of shingles, can be made 
of the adjacent layers of the roofing material in 30 which are considerably tougher and more reslst- 
the package. ant to impact shocks than ordinary roofings 

According to the present Invention roofings, heretofore made and which likewise have greater 
for example roofings of the character referred to, physical stability under conditions of exposure 
can be improved to a very pronounced degree as to weather, are less subject to deteriorative 
will appear more in detail hereinbelow. An tm- 35 changes, and have improved resistance to sliding, 
portant object of the present invention is to It is a further advantage of this invention that 
make roofing comprising bituminous waterproof- roofings may be made which have Improved tent- 
ing material so resistant to the common defect perature susceptibility, that is, which exhibit less 
of blistering that it may be exposed to very se- change. in properties with temperature changes 
vere conditions of summer sun temperatures and 40 than do ordinary bituminized roofings heretofore 
moisture without harmful blistering tendency. made. According to preferred embodiments of 

According to this invention roofing can be this invention, roofings are afforded which, while 
made which not only is greatly improved as to somewhat stiff er than ordinary bituminous roof- 
blistering resistance but also is greatly improved tags heretofore made at normal atmospheric and 
In fire resistance, and the manufacture of roof- 46 at roof temperatures, are more pliable and flex- 
tags having both high blister resistance and high. ible without rupture at lower temperatures such 
fire resistance is also an important feature and as SO* P. and even at 32" P, Moderate stiffness 
object of this invention. While improvement to at ordinary atmospheric temperatures and at 
fire resistance Is not a necessary incident to all roof temperatures is a desirable, quality, but ex- 
embodiments of this invention, those embodi- 50 cessive brittleness and lack of pliability either 
meats which have improved fire resistance are ' at normal atmospheric temperatures or at low 
regarded as preferred embodiments of the ores- temperatures such as occur when a roofing be- 
ent invention. The importance of high fire re- comes hard and brittle upon prolonged again? 
sistaace is self-evident. According to the present are objectionable 

invention a roofing of the relatively Inexpensive 6* According to this invention the blistering prob- 
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lem Is remedied by providing a bituminous layer «ult to a coherent mat-like mass which has high 
or coating for the roofing which is of such it rent heat insulating properties and In preferred em- 
nature at summer sun roof surface temperature bodiments develops pores therein, augmenting 
as to successfully resist the formation of ousters the heat insulating effectiveness thereof so as to 
due to the vapor pressure of entrapped moisture 5 shield an underlying combustible roof deck from 
at such temperatures and which at the same time the heat of the flame. Another attribute of the 
has the other auafiUes and characteristics that fire resistant coating is that it Is highly resistant 
are desirable in a bituminous roofing and even to combustion so that any charring upon exposure 
improves upon such other qualities and proper- to Same is gradual and discontinues without sub- 
ties, e. g., in the respects mentioned above. This 10 stantlal spreading as soon a s exposure to flame 
represents a radical departure from ordinary hi- is discontinued and preferably the coating when 
tuminous roofings which carry a coating of as- subjected to Same temperatures is substantially 
phalt that especially under summer sun temper- non-bleeding, that is, the bitumen does not tend 
•atures Is highly plastic and is readily deformed to separate and Sow from the skeletal mat of 
and blistered by any moisture that becomes en- 15 heat resistant material but chars and carbonizes 
trapped in void spaces of the roofing. while remaining in place commingled with the 

Heretofore blistering has for many years been finely divided heat resistant material, 
a serious defect of bituminous roofings and nu- Other features of this invention relate to the 
merous attempts have been made by technolo- disposition of the special coating material in 
gists in the industry to remedy blistering. So far 20 strata in roof decfe coverings and to the disposi- 
as we are aware the roofings that have been made tion, character and Quantity of the finely divided 
heretofore which afford the highest resistance mineral filler in the coating material and in the 
to blistering are roofings that have been menu- roofing structure. 

factored utilizing the method and apparatus in order to afford a better understanding of 
which we have disclosed in our United States 25 thfe practice of this invention it will be described 
Patents Nos. 2,105,531 and 2,159,587, the improved to connection with a specific example of the prae- 
product of high resistance to blistering and high Wee thereof which is both blister resistant and 
durability being covered by our Patent No. fire resistant. The material that is used for the 
2,159,586, and roofings embodying the inventions blister barrier and Are resistant surface coating 
of these patents have been manufactured and 30 or ^yer will first be described. A typical bitu- 
sold in very large quantities. In these prior pat- mlnous base for this material is obtained by alr- 
ents we have pointed out how the porosity of a blowing a residual asphalt flux from the refining 
bituminous roofing and particularly the porosity °f Mid-Continent petroleum to a softening point, 
of a base sheet such as roofing felt, can be re- rlng-and-ball method, of about 220* to 240° F. 
duced. to an exceedingly small percentage thereby 35 The asphalt Is heated to a heat-liquefied condi- 
minimizing the blistering tendency. While the t lQ n, and into the heated asphalt is incorporated, 
present invention may be utilized in conjunc- about 40% of "asbestos dust." (The percentage 
tion with the inventions covered by our aforesaid being by weight based on the total weight of the 
patents and In preferred practice is so used, this mixed asphalt and finely divided asbestos.) 
is not necessarily the case inasmuch as exceed- 40 The finely divided asbestos In the form of as- 
ingly high resistance to blistering can be afforded bestos dust is a by-product of the chrysotlle as- 
by different means, namely, by providing a coat- bestos milling industry and Is characterized by 
ing which is so strong at summer sun roof sur- being of very short fibre length and small particle 
face temperatures that it acts as a blister barrier s* 26 - A typical grade of asbestos dust is that pro- 
through which blisters cannot push from beneath 43 duced by the Quebec Asbestos Corp., of East 
and in which blisters cannot form and without Broughton, P. Q., Canada. The asbestos dust re- 
utilizing the inventions of our prior patents. ferred to in the present example was such that 
In those embodiments of this Invention which about 85% by weight passed a 48 mesh standard 
have high fire resistance, the fixe resistance is testing sieve, about 65% passed a 100 mesh sieve, 
due to the composition and characteristics of the 50 about 50% passed a 200 mesh sieve, and about 
bituminous coating composition or waterproofing 36 % passed a 325 mesh sieve. This material has 
layer. While the base sheet for the roofing might heretofore had no commercial use and has been 
be made of non-combustible material this does regarded as worthless waste, 
not solve the problem if the bituminous water- bituminous mass containing the finely di- 
■ proofing coating itself burns or tends to spread 55 vided asbestos even at high mixing temperatures 
the flame. One of the attributes of the coating (about 400° to 500° P.) exhibits a certain physical 
composition which render it fire resistant is that stability and resistance to flow .and exhibits semi- 
the coating while comprising an essentially ther- plastic characteristics as. distinguished from be- 
moplastic bituminous base also comprises a finely" tog a highly fluid mass. Notwithstanding this 
divided heat resistant material having surface G0 semi-plastic state We have found that the mass 
characteristics such that as incorporated In the c an readily be applied to a suitable foundation by 
bituminous coating it Is flow resistant when the a coating operation. At temperatures of about 
bitumen in the coating becomes softened by heat- 390 ° *° 500 ° the high viscosity mass- applies 
ing to elevated temperatures at or approaching easily and bonds well to the base. At tempera- 
flame temperatures and provides a skeletal mat 0 s tares below about 390" P. the mass becomes some- 
whlch remains coherent and persists In place so waa * difficult to work and does not spread as safc- 
that the finely divided heat resistant material isfactorily. 

does not tend excessively to flo *■ down an in- The base material that is used according to the 
clined roof deck, e. g., a roof djcJs having a 30 present example of the practice of this invention 
degree inclination to the horizontal, leaving un- 70 43 0I ^ tDai y roofing felt made of vegetable and 
derlying material such as a combustible organic animal fibre, e. roofing felt weighing about 8 
felt base exposed to the flame. Another attri- pounds per 100 square feet The felt 3s impreg- 
bute of the roofing' is that the fire resistant coat- nated with a suitable bituminous impregnating 
ing when - exposed to Mgh temperatures ap- material, e. g„ a conventional bituminous roofing 
preaching or at flame temperatures tends to re- 75 saturant having a softening point of about 110* 
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F. to about 160' F. The roofing felt amy be im- agitator In the reservoir for the mixed coating 
nreenated with the bituminous saturant and composition can be used for this purpose. We 
coated with the special coating composition using 1 have found that the mixing of the asbedtos dust 
any conventional type of impregnating and coat- with the bitumen can be facilitated by preheat- 
SwuSeTroefe" base sheet as thus com- 5 iug It to at least about 390° F. before it Is mixed 
posed is porous and water absorptive and when with the bitumen. Preferably the flnely-divid- 
exposed to fire is consumed quite readily. ed asbestos is heated to a temperature above the 
Preferably and for the purpose of the present temperature at which the heat liquified bitumen 
example the method and apparatus disclosed in is maintained so that during mixing the bitumen 
our Patents Nos, 2,105,531 and 2,159,587 are em- 10 is brought up to a desirably high mixing temper- 
ployed for the purpose of impregnating the felt ature due to the heat of the filler. For example, 
base in order to obtain maximum blister resist- we have found it to be desirable to maintain 
anee and durability as well as maximum fire re- bitumen in storage at about 400° F, and to pre- 
slstance. In so doing the felt is first thoroughly heat the finely-divided asbestos to about 500° F. 
impregnated with bituminous saturant as by 15 When the bitumen is taken from the reservoir 
t a plurality of times through a bath of to the mixer it is mixed with the asbestos dust 



the saturant that is maintained at a temperature which raises the temperature of the mixture to 
of about 350" to 400" F. After the felt is toor- about 425" F. which is suitable for the mixing 
oughly impregnated with the saturant it is to- step. The mixed material is then taken to the 
mersed in a bath of special bituminous coating 20 reservoir which supplies the coater and in which 
composition above described, maintained at a the material is agitated to maintain homoge- 
teraperature of about 450° to 500° F. and, as dis- neous distribution of the asbestos dust until un- 
closed in our aforesaid prior patents, is squeezed mediately prior to the coating step. By follow- 
between squeeze rolls to expel residual air and Ing the preferred procedure the bitumen can be 
vapors and is caused to become sealed with the 2 g handled and mixed without local overheating 
coating composition while the felt is devolded and and the stiffening effect of the finely-divided as- 
faefore the felt can reabsorb air or vapor. After bestos interferes to a minimum extent with the 
removing the Impregnated felt that has been mixing operation. Moreover, this procedure fa- 
filled with the impregnating material, devoided, cilitates the application of the coating eompo- 
and sealed in a devoided condition, from the bath 30 sition in a very uniform layer on the felt and in 
of special bituminous coating composition, an a condition such that the finely-divided mate- 
additional coating of the special coating eompo- rial will become distributed continuously and 
sition is applied to the surface of the roofing that uniformly both in amount and distribution over 
is to be exposed to the weather so as to provide the felt. The foregoing preferred procedure is 
a surface layer of the coating composition that 35 likewise preferable when finely-divided mineral 
Is substantially uniformly distributed and weighs fillers other than asbestos dust are used in the 
about 50 pounds per 100 square feet of the roof- coating composition. 

Ing. The fineness of subdivision of the asbestos The roofing as thus prepared weighs about 105 
dust in the coating composition enables the com- pounds per 100 square feet of sheet area. Of 
position to be spread to uniform thickness and 40 this weight about 25% is in the form of slate 
with uniformity of distribution of the asbestos granules adherent to one side and finely-divided 
dust in the coating. As the roofing cools conven- dusting material adherent to the other side and 
tional mineral surfacing material such as slate the balance of the weight is the felt, the bitumi- 
granules can be applied to the surface for weather nous impregnating material and the special 
exposure and the granules can be partially em- coating material. Because of the employment 
bedded in the coating composition. The granu- of the method and apparatus of our Patents Nos. 
lar surfacing material is preferably substantially 2,105,531 and 2,159,587 the roofing as a whole 
non-porous and is preferably substantially non- contained less than about .5% of voids and the 
combustible. On the opposite side of the sheet coating composition was sealed , to the sides of 
there may be applied a thin coating of bitonninous g0 the devoided felt and was Integrally bonded with 
coating material, e. g., having a softening point the bituminous saturant in the felt and with the 
of about 220° F. to 240° P.'so as to weigh about 5 fibers adjacent the surface of the felt and filled 
poun&s per 100 square feet and a finely divided the surface interstices of the felt to substantial 
dusfbg material such as talc or mica dust or simi- depth without substantial porosity. Moreover, 
laf> material may be applied and partially em- the asbestos dust was keyed into toe surface in- 
bedded in the coating. Preferably for maximum terstices of the felt and anchored thereto as a 
fire resistance toe back coating should be special mat and the amount was reduced of asphalt in 
coating composition embodying our invention, the special coating composition that might bleed 
e. g., the same as applied to the top or weather ^ the surface and tend to promote combustion. 
. side of the sheet. Because of the relatively high The roofing as thus prepared exhibited many 
temperatures employed in applying the coating remarkable properties, a highly important prop- 
material it is desirable to provide somewhat more erty being its exceedingly great resistance to- 
cooling means than are customarily employed for blistering. Blistering of an asphalt roofing is a 
cooling the roofing so that the machine may be defect which may appear very soon after appli- 
operated at normal speed and so that the finished cation to the roof or it may develop gradually 
roofing will emerge at a temperature which is not with increase in the number and size of the 
excessively nigh and at which cutting and pack- blisters over a period of two to four years. The 
ing in the regular way are permitted. blistering occurs as bubbles formed in or under 
la the special coating as applied it is im- the coating as a result of stretching or deforma- 
portant that the asbestos dust be disposed uni- 7Q tion or' movement of the coating material re- 
f ormly and continuously both in amount and dis- suiting from the pressure exerted by entrapped 
tributton over the base sheet. To tins end toe air and moisture at summer sun roof surface 
special coating material should be thoroughly temperature. In order to test bituminous roof- 
mixed and should be applied in a thoroughly tags for blistering tendency various accelerated 
mixed condition to the base sheet. A suitable 75 blistering testa have been devised by- bituminous 
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vcoitog technologists which give a fairly accurate normal atmospheric temperature if there is open 
indication of Mistering tendency. These meth- exposure to the sun. ' The most severe conditioris 
ods have included (a) soaking the roofing sped- ta the United States that tend to cause blistering 
men in water at ordinary temperature of at an occur in the central' gulf coastal area where there 
elevated temperature such as 125° F, to 140" P. a is high humidity combined with high roof tem- 
fcllowed'by heating in an oven at a still higher peratures which frequently attain 160' P. al- 
ternperature such as 175° F. or 220° P.; (b> heat- though they seldom exceed 170° P. In a few in- 
ing the specimen in an oven to expel air, immers- stances, roof surface temperatures as high as 180° 
iug it in water, and heating it again in an oven; P. have been recorded. 

tc> exposure of the specimen to repeated ac- 10 At temperatures such as 170° P., any moisture 
celerated weathering cycles of exposure to actinic entrapped in void spaces of the roofing tends to 
light, heat, wetting and drying, intense water expand due to vapor pressure developed therein, 
spray and freezing, as in a Weather-Ometer; the maximum theoretical pressure that may be 
and W soaking a plurality of test specimens developed at 170° P. being, we have computed, 
in water for varying periods of time followed is about 41% greater than normal atmospheric 
by heating at 220° P., the minimum soaking time pressure. At lower temperatures, e. g., at 160° P., 
required to induce blistering being recorded. the pressure differential is less and has been com- 

The roofing prepared as above described has puted to be about 32% greater than normal at- 
been subjected to the foregoing tests, but we have mospheric pressure. Bituminous coating mate- 
found that these tests are not sufficiently severe go riais which have been used heretofore generally 
to show the very great improvement in blister have had a softening point of about 210° to 235° 
resistance of the' new product as compared with P. in commercial practice. Such coating mate- 
asphalt roofings made according to prior art prac- rials become greatly softened or even semi-fluid 
tice. We therefore have devised a blister re- at summer sun roof surface temperatures such 
sistance test that is still more severe, and which ^ as 170° P. and offer no substantial resistance to 
consists simply in immersing roofing specimens the vapor pressure of entrapped moisture and 
in boiling water and noting the time that the consequently blistering results. While fillers have 
specimens may be immersed without blistering. been used heretofore in bituminous coating ma- 
The drastic nature of this test is apparent when terlals, the bitumen used when the filler is em- 
it is considered that commercial asphalt prepared 3 o ployed is usually of a somewhat lower softening . 
roofings produced by ten of the largest manu- point than 210° to 235° P. so as to compensate 
facturers thereof blistered badly after only 30 for any effect the filler may have of raising the 
to 60 minutes' immersion in boiling water and softening point of bitumen and so that the ^often- 
several blistered badly after immersion of merely in 8 point of the bituminous mixture will still be 
15 minutes. By contrast, the roofing made as 3fi about 220° to 240" F, and spreadable al; about 
above described could be immersed in boiling wa- 300' to 375° F. In this case also, bad blistering 
ter up to eight hours and even ionger and re- may occur if any moisture becomes entrapped in 
main virtually blister-free. This makes it ap- the roofing. Moreover, when fillers have been 
parent that according to the present invention used heretofore the fillers have not been of a 
roofing can be manufactured which exhibits a 4 0 suitable character to inhibit the effect of the filler 
very remarkable improvement in blister resist- , of absorbing water into the coating and thereby 
anoe , causing blistering in the coating or layer itself. 

The boiling water test is indicative of the When reference is made hereto to a bituminous 
capacity of the surface coating or layer as s whole material or coating or layer, reference is made 
to resist without blistering the vapor pressure at 4 j to a rnaterial ox coating or layer comprising bitu- 
boiling temperatures of any air and moisture that ^ther ^ ° r without filler. The term 

may be entrapped on or in a fibrous backing sheet "bitumen" Is used in referring to asphalt, pitch, 
and that tends to push out through the bitumi- • tar an <* the 111:6 which have not been mixed with 
nous coating. The test is also indicative of the filler material. 

capacity of the surface coating or layer to resist an The blister barrier coating or layer of roofing 
absorption of water or moisture by the coating embodying this invention does not become weak 
itself and penetration of water or moisture into Bnd flu W at summer sun temperatures as is the 
the coating for, if the coating were to absorb sub- ca ? e with ordinary bituminous roofing coatings, 
stantial quantities of water or moisture, the ab- ° ut - due to its greatly reduced thermoplasticity, 
sorbed water or moisture would form blister 33 remains sufficiently strong and highly viscous at 
sources Intermediate the thickness of the coating. sucn temperatures so as to enable it to resist the 
We have found that to afford blister resistance v apor pressure generated by entrapped moisture 
to the highest degree, the buster barrier layer or when subjected to summer sun roof surface tem- 
coating should be of such high vsicosity and peratures and at such temperatures does not be- 
strength as to resist without substantial deforms- c «ne deformed or stretched so as to result in bUs- 
tton vapor pressure ?enerated at summer sun ter formation. It is this property of the coating 
roof surface temperatures of moisture entrapped or layer ***** ^ regarded as being chiefly instru- 
underneath the layer or coating and the layer or mental in affording the high blister resistance of 
coating should also be substantially non-water roofings embodying this invention, 
absorptive and sealed on the interior from access aa pbr biturninous roofing embodying tJiis inven- 
of water. t'on which is coated with a bituminous ecating 

At summer sun roof surface temperatures, any for weather exposure so that the coating weighs 
moist air entrapped in the roofing develops a defi- ab°ut 10 *» 25 pounds per 100 square feet, It is 
nite vapor pressure hi excess of atmospheric pres- ■ ■desirable that the. viscosity of the coating be at 
sure unless the pressure is relieved by escape of 70 least about 4 xlQ r poises at 170° P. to be highly 
moisture vapor or by evaporation. Summer sun blister-resistant at summer sun roof surface tem- 
roof deck temperatures vary according to locali- peratures as high as this; and for roofing to be 
ties depending upon the climate, although in the sold in al! parts of the. United States it' is pref- 
mid-summer months roof surface temperatures erable that the coating be of the high viscosity 
in all parts of the United States are wen above 75 mentioned. The viscosity of the roofing de- 



scribed In the foregoing example, is considerably composition as against the water at 183° P. If the 
higher than - 4X MP poises, namely, • about bituminous coating composition in question is 
28.8x10' poises at 170" F. and is well able to capable under the described test conditions of 
withstand extremeiysevere conditions of summer re mainin g substantially free of blisters or pock- 
sun heat and moisture without blistering. For 5 marks for 2 hours or longer, for, if the filler had 
withstanding extremely severe conditions a vis- a preferential affinity for the water at such tem- 
eosity of at least about 20x10' poises at 170° P. perature as against the bitumen similarly heat- 
is preferred, although, in the practice of this in- ed, water would be carried into the coating and 
vention, the special composition can be made so blisters and pockmarks would be produced under 
as to have a considerably higher viscosity than 10 the conditions of the test. 
20X 10* poises at 170* F. The method used by When it is, desired to test the water resistance 
us in determining the viscosity of the coating ma- and non-water absorptlveness of a layer of coat- 
terial was a modification of the "alternating ing composition of any given thickness desired or 
stress" method described by R. A. Traxler and utilized in a roofing embodying this invention, 
H. E, Schweyer in A. S, T. M, Proceedings, vol. 15 the test may be made in an analogous way, name- 
38 (1938), pages 518-S2B, the viscosity value ly, by applying a layer of the composition and 
being calculated from the first displacement of of the thickness in question to a non-porous sheet 
the bituminous specimen in the extrusion tube. such as metal, e. g., aluminum, and immersing 
Another factor in connection with the coating the sheet With the coating adherent thereto in 
above described that is material in imparting re- 20 water at about 185" P. The layer is regarded as 
markably high blister resistance, is that the. coat- adequately resistant to water at 185° P. if it can 
ing itself is substantially non-water absorptive, be immersed in the water at such temperature 
Thus the coating is adapted for direct weather for 2 hours or longer, without developing blis- 
exposure as the surface is so impervious to water ters or postmarks, and the layer has preferred 
that the interior or body portion of the coating non-water absorptlveness and water resistance 
is substantially sealed from penetration of mols- if it can be immersed in the water for 10 hours 
ture. For this reason, the coating does not be- without developing blisters or pockmarks. When 
come weakened by absorbed moisture so as to reference is made to a bituminous coating or lay- 
lessen the capacity of the filler to reinforce the er having resistance to water at 185" p. it is to be 
coating and so as to create blister sources inter- on understood that resistance of the coating or layer 
mediate the thickness of the coating, particularly under the described test conditions is intended, 
about the niter particles. Asbestos dust or other The coating material was likewise tested for 
finely-divided short chrysolite asbestos Is especially the purpose of ascertaining its stress-strain char- 
desirable for use as a filler for blending with bltu- acteristics both at normal temperatures (77° P.) 
minous coating material to reinforce and increase 33 and at elevated temperatures corresponding ap- 
the viscosity thereof according to this invention proximately to maximum roof surface tempera- 
because of its high and preferential affinity for tures (170° P.). In carrying out the test a spec- 
bitumen rather than for water even at high tern- imen 1 cm. x 1 cm. x 3 cm. (between the clips of 
peratures and its capacity to afiord a substantially the testing machine) was used and the test was 
non-water absorptive coating or layer. ' 40 carried out on a standard ductility testing ma- 

A convenient test which we have devised for chine for bituminous materials (A. S. T. M. 
ascertaining whether or not a coating composi- Standard Dl 13-39) in combination with an indi- 
fcion is adequately non-water absorptive and re- eating scale balance for measuring the stress, 
sistant to moisture, is to apply the coating com- The tension head of the ductility machine moved 
position to a non-porous base sheet such as metal, 45 'at a rate of 5 cm. per minute and the specimen 
e. g„ aluminum, and then immerse the sheet with was kept immersed in water maintained at the 
the coating adherent thereto In water at about specified, temperature throughout the test. The 
185° P. If the coating composition when applied tensile strength value was obtained directly from 
in a layer substantially .020 ihch In thickness to the scale reading at break in grams per sq. cm. 
' the non-porous sheet can be immersed in the 50 When "tensile strength" is referred to herein the 
water at 185" P. for about 10 hours or longer tensile strength as thus determined is intended 
without exhibiting small blisters or pockmarks, The ultimate elongation at rupture of the speci- 
the coating composition Is very highly resistant men was indicated on an autographic record and 
to water at such temperature and is regarded calculated in percent elongation. When "percent 
as "non- water absorptive" as this term Is used 55 elongation" Is referred to herein the percent elon- 
herein. Coating compositions having such high gation as thus determined is intended. The. to- 
resistance to water at 185* P. can readily be made tal work done in stressing the specimen to rup- 
according to this invention and are preferred, ture was derived by plotting the percent elonga- 
If the coating composition under the described tlon at each increment of stress untij the break- 
test conditions is resistant to water at 185° F. g0 ing point was reached to obtain the stress-strain 
for about 2 hours or more without exhibiting . curve of the specimen and then determining from 
small blisters or pockmarks, the coating mate- the area between the stress-strain curve' and the 
rial still has very markedly Improved resistance elongation axis of the graph the work done in 
to water at 185° F, as compared with coating com- gm.-cm. per cu. cm. Where "total work done at 
positions for roofings heretofore made. When ^ rupture" or, more briefly "work capacitance" is 
it is said herein that the material of a coating ' referred to herein the value determined as above 
. composition is resistant to water at 185° P., it is described is intended, 
to be understood that resistance to water under Referring to the foregoing example of the prac- 
the described test conditions Is intended. More- tice of this invention wherein 40% of asbestos 
. over, if the coating composition contains a filler. T0 3^ was mixe£j ^th asphalt, the asphalt per se 
this same test is indicative of whether or not the' had a softening point of 231" p. The viscosity 
filler has a preferential affinity for water as com- of this asphalt at 170° P. was .3$xl0 7 poises. In 
pared with its affinity for the bitumen in the heating such asphalt from 77° P. to 170° F. its 
composition, and the fllteiHs to be regarded as tensile strength dropped enormously, namely, 
having a preferential affinity for bitumen in the ja from 3400 gms. per sq. em. to 15 gms. per sq. cm. 



The total work done to rupture the asphalt sam- "A" fire, retardant tests are the most severe fire 
pie dropped from 2064 gm.-cm. per cu. cm. at tests used by the Underwriters* Laboratories. We 
77° P. to 9.5 gm.-cm. per cu. cm. at 170* F. When have found further, that a two-layer (double 
40% of asbestos dust was mixed with the asphalt coverage) application of our Improved roofing 
the tensile strength at. 71° F. was Increased i; e.,' 5 win successfully pass the Underwriters" Labora- 
to 7100 gms. per sq. cm. but what Is most sig- tories class "B" fire retardant test. , 
nlAcant is that tensile strength at 170* P. was to- The fire retardant properties of the new roof- 
creased by the presence of the asbestos dust about ing of our invention are principally due to the 
24 times, namely to 358 gms. per sq. cm. Simi- fact that the blister barrier coating when ex- 
larly the total amount of work done to effect rup- 10 posed to direct flame Is very highly resistant, 
tare at 170* P. was Increased to 153 gm.-cm. per even when on a roof deck having approximate* 
cu. cm. Urns it Is apparent that while the as- ly a 30% Incline, to flowing that leaves the or- 
phalt itself had no appreciable strength or tough- ganic felt base substantially unprotected, as is 
aess at temperatures surh as 170* P. the pres- the case with the coating of bituminous roof- 
ence of asbestos dust in an amount such as 40% . 13 togs of the type heretofore made. Moreover, the 
afforded for the blister barrier coating a mate- special type of coating burns less readily and 
rial retaining very considerable strength and chars very slowly, and after It does become 
toughness at temperatures such as 170° P. so as charred remains in place as a strong, firm and 
to resist blister occurrence therein. coherent, but highly porous, mass of csrbona- 

While vary nigh blister resistance can be 20 ceous ash that has a special thermal insulat- 
achleved using about 40% by weight of asbestos Ing effect and that does not develop gaps or 
dust as in the example given above, high blister large cracks permitting the flame to excessively 
resistance can be attained using lesser amounts heat an underlying combustible roof deck. More- 
of asbestos dust. Thus, when 30# by weight of over, the coating in itself is so resistant to burn- 
asbestos dust is employed In the same asphalt the 25 tog that any spread of flame Is prevented and 
coating composition at 170* P. has a viscosity of the bituminous coating material ceases to burn 
4.07 xW poises and a tensile strength of 190 after the flame has been removed from the 
gms. per sq. cm. The work to produce rupture roofing. 

at 170° P. is $9 gm,-cm. per cu. cm. The fire re- A more detailed description of the fire resist- 
sistance of the coating composition is corre- so ance 01 the roofing follows in connection with 
spondingly reduced, and especially from the point typical roofings and roofing structures shown 
of view of fire resistance use of only 30% of in the accompanying drawings, wherein 
asbestos is a non-preferred embodiment of this Pig- I is a plan view of prepared roofing em- 
invention. Still lesser amounts of asbestos dust bodying our invention in the form of an in- 
such as about 25% by weight are somewhat effU 35 dividual shingle of simple rectangular shape; 
caceous from the point of view of blister resist- Pig- 2 is a plan view of prepared roofing em- 
ance in connection with a bitumen of the char- bodying our invention in the form of an Indi- 
acter referred to but do not afford desirably vidual shingle of a preferred shape; 
great Are resistance. Pig. 3 is a plan view of prepared roofing em- 

For preferred results the tensile strength at 40 bodying our invention in the form of a shingle 
170° P. of the bituminous material for the blister strip; 

barrier should be at least about 150 gms. per sq. Pig. 4 Is a fragmentary cross sectional view on 
cm. and the work capacitance of the material an enlarged scale of prepared roofing embody- 
at the same temperature should be at least about tog our Invention; 

70 gm.-cm. per cu. cm. 45 Fig. 5 Is a sectional elevation of an inclined 

Another advantage of the embodiment of this shingle roof embodying our invention without 
invention which has been described above is Its showing the component layers of the individual 
increased fire retardant character as compared . shingles; 

with asphalt roofings heretofore made. Ordi- Pig. 6 is an enlarged sectional elevations! view 
uary asphalt felt roofings have certain fire re- 60 of a portion of the roof shown in Pig. 4, as 
tardant Qualities recognized by Underwriters' installed; 

Laboratories, Inc., which authorize the use on Fig. 7 is similar to Pig. 5 except that the 
them of their class "C" designation provided the roofing is illustrated as it appears after exposure 
roofing is made to certain specified standards as to Same temperatures; 

to materials.' construction, and demonstrated 55 Pig. 8 is a plan view of one form of prepared 
ability to pass the class *'C" burning "brand and sheet roofing embodying our invention adapted 
flame exposure tests. We do not know of any bi- to be Installed in roll form; 
tuminous prepared roofing or shingle heretofore Fig. 9 is a sectional elevation of a portion of 
made on a feit base of organic fiber, irrespec- an inclined roof deck with the roofing material 
Ave of the weight of the roofing material or the 60 of Pig.. 7 installed thereon the roofing mate- 
-number of layers or plies that are applied to the nai being shown with exaggerated thickness for 
roof deck that will successfully pass the class clariiy - 

that described hereinafter, e. g in theTornt 1^"' * * e b ( f *?, p r0of ah0 ™ * 
of shingles and made on an ordinary organic L J*. T * e Une ' t ~" if: 
liber base felt and containing about 40% of 70 12 te a plan vlew of a special type of built- 

' asbestos dust in the high viscosity coating, is so U P roof embodying our invention in which is em- 
highly fire retardant that a three layer cover- Ployed a ore-fabricated granular surface cap 
ing for a combustible roof deck will successfully s&eet as the weather-exposed surface layer, parts 
withstand exposure to the Underwriters' Labors- of. the different layers being broken away; 
tories class "A" fire retardant tests. The class 75 Fig. 13 is a sectional elevation on an enlarged 
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scale of a portion of the built-up roof shown in wtdte heat at tarlnterlor of the brand for about 
Fig. If; 1 one-half hoar or more. If the brand burns out 

Fig. 14 Is a fragmentary sectional elevation of without igniting the combustible roof deck 
precoated felt embodying our invention used in (made of 8" white pine boards, finished three 
fabricating the built-up roof shown in Figs. 13 s sides, spaced about Y* inch apart) the roofing 
andlS; passes the test. 

Fig. 15 is a side elevation partly in section of a m the class "A" Same exposure test a deck sim- 
flre testing device for testing roofing material; liar to the deck used in the burning brand test is 
Hg. 16 is a plan view partly in section of the covered with roofing to be tested and is subjected 
fire testing device; 10 to a flame produced by a gas burner located below 

Fig. 17 is a front elevation of a test panel as- the tower margin of the deck. The flame 1m- 
sembly used in the fire testing device; Binges upon an incombustible apron extending 

Big. 18 is a side sectional elevation of the fire downwardly from the tower margin- of the test 
test panel assembly; deck and mushrooms up around the lower mar- 

Fig. 19 is a plan view of the fire test panel as- is gin of the deck and under the influence of a 13- 
sembly with parts thereof broken away; and mile per hour wind bathes substantially the full 

Fig. 20 is a perspective view of the frame and - length of the upper surface of the deck covering, 
guard plate used in the fire test panel assembly. The gas flame, is applied for periods of two min- 
The prepared roofing material may be cut into utes with Intervals of two minutes between ap- 
indi vidua! shingles (0 shown in Fig. 1. Prefer- 20 plications, and if the test is continued for a 
ably the roofing material is cut into individual period of one hour without igniting the combus- 
shingles ft having a notch or cut-out 49 as shown tfble roof deck, the roofing passes the test, 
in Fig. 2 or into strip shingles II of the type The other class "A" fire retard ant test is the 
shown in Fig. 3 having the recesses or slots SO and spread of flame test This test is carried out 
the notches or cut-out portions 81. Of course. w under conditions which are the same as those 
shingles or the like of other shapes may also be used in the fame exposure test except that the 
used, a cross section the prepared roofing ma- roof deck is 3 times as long (13 ft.) and except 
teriel appears as in Fig. 4 and comprises a base that the flame is applied' continuously. The 
or foundation sheet II of bitumen impregnated flame bathes about three to three .and one-half 
roofing felt. Overlying the roofing felt is the , w fee* of the lower portion of the upper surface 
coating 14 of special coating material having ad- of the covering that is applied to the deck and 
herent to the surface thereof and partially em- the tendency of any flame resulting from com- 
bedded therein the slate granules II. Adherent bustion of material In the roof deck covering 
to the back of the roofing material Is a layer II to spread beyond the area of direct exposure to 
of the special bituminous coating material in ay flame is noted. As long as the flame continues 
which 13 partially embedded finely-divided dust- to spread the test is continued until the entire 
ing material 41. Ordinarily some bituminous deck is thoroughly ignited. On the other hand 
coating material and dusting material are em- if the flame spreads somewhat and then discon- 
ployed on the back of the roofing material, but tlnues spreading or recedes, so that it is evident 
these materials are not essential and are some- 40 that the flame will not spread further the test 
times omitted particularly when the roofing ma- is discontinued. If the flame spreads up the 
terial Is to be used in constructing built-up roof- deck to a point not more than about six feet 
ing. from the lower edge of the deck, the roofing 

In Fig, 5 is shown a typical roofing structure to passes the class "A" flame spread test, 
place on a roof deck comprising boards II which 1 5 As mentioned above we do not know of any 
serve as a support for the shingles, e. g., strip prepared bituminous roofing heretofore made on 
shingles II or individual shingles 10. The indi- a felt base of organic fibers which, irrespective 
vidual shingles may be 16 inches long overall and 0 f the weight of the roofing material or the num- 
lald with a 5 inch exposure thereby affording ber of layers or plies that are applied to the roof 
triple coverage over all parts of the roof deck so deck, will successfully pass either the class "A" 
except for a portion of the, spaces between ad- fire retardant tests or will even pass the class 
jacent shingles in each course. Hie component « B « flre retardant tests. The class "B" tests are 
parts of the individual shingles appear in detail generally similar to the class "A" tests except 
In the enlarged fragmentary view shown in Fig. 6. that for example in the burning brand test the 
A roofing structure of the character of the ex- c3 brand 13 much smaller (consisting of a three 
ample above described has extremely high fire re- layer grid of 18 oven dried wood strips 
J ¥ tanc( T ^ * roo ^ ng etr "<*f e s " cb %" x %" x 5" and therefore only one-fourth . 

shown in Fig. 5, namely comprising three thick- the size of the class "A" brand) and burns out 
D f saes .S P^ormed roofing wlfl withstand the after a much snorter Umt interval. In the class 
^J^**? r " , pr 1 CI 1 bed ^ CO "B" flame exposure test, the test is only carried 

TJnderwriters' Laboratories, Inc., In their pub- m for one-half hour employing two romute pe- 
lished instructions. (Description of Test Metn- rlods of flame application wito mtervais of two 
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„..„ Mms . „ orirf n n „M„* « 1 minutes between applications, and in the class 

? 0T %£?^ ?™ 5 L ^*Z*7J' "B" *»™ » test the flame Is permitted to 



1939.) These tests are the burning brand test, 



65 spread up the roofing to a point not more than 



^"rmSX^l^rbrald^ •«^^^ec*V^dS£" 

test, in making toe class A burning brand test When ordinary bituminous prepared roofing is 

^ "T^f ? ^ a rMf subjected to thV class "A- burning brand test . 

wide by 4% feet long having approximately a 30* for the burning brand melts the asphalt 

incline (5 Inches per foot) and a large, actively 70 0 f the coating composition which, together with 

burning brand (weighing about 4 pounds and any filler included to the coating composition, 

consisting of a three layer grid of 36 oven dried starts running clown the surface of the roof, 

wood strips 12" x %" x %"} is placed thereon The melted asphalt also starts to bum and the" 

and farmed by a twelve-mile per hour wind so burriing aspnalt in running down the roof spreads 

that the brand burns fiercely and with almost a 75 the fire. The coating material that runs down 
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the roof leaves the bifcumfcteed organic felt base charring of the roofing soon ceases and the roof- 
exposed -which, being readily combustible, starts ing cools down. The behavior of the roofing 
burning so that the fire goes through the roofing hereinabove described by way of example under 
quite readily and ignites the combustible roof the class "A" flame exposure test is generally 
deck in a relatively short time. 5 similar to that above described in connection 
By way of contrast our Improved roofing made with the class "A" burning brand test. Such 
as above described by way of example behaves roofing also passes the class "A" flame spread 
very differently when subjected to the same test., ■ 

burning brand test. The behavior of the roofing The resistance of the skeletal mat to displace- 
material as applied to a roof deck in three layers, id ment while the coating material is exposed to 
e. g.. as shown in Pigs. 5 and 6, is indicated flame is due to the surface characteristics of the 
roughly in Fig. 7, During the exposure to the particles comprised in the asbestos dust. From 
flame the finely-divided heat resistant material one aspect the external shape of the particles 
< asbestos dust) , due to its surface characteristics of the asbestos dust is believed to contribute to 
including its shape, size and affinity for bitumen, 13 the flow resistance of the particles comprised in 
provides a skeleton mat in the special coating the coating, inasmuch as while the particles are 
i4 and does not flow down the roof and even small they are nevertheless fibrous and tend to 
though the bitumen or the special coating be- form a stable mat for this reason. From an- 
comes very greatly softened the skeletal mat other aspect it is believed that the asbestos has 
persists and thereby protects the combustible s>0 the property of stabilizing bituminous material 
material underneath. It is also advantageous in contact with the surface thereof by an ac- 
that in the softened special coating material tion to the nature of specific adhesion or adsorp- 
smaU bubbles *6 are generated primarily by heat tion and that the stabilization of films of bi- 
decomposltion of the asbestos dust liberating tumen on the surface of the small particles im- 
water vapor and that these bubbles expand the 25 Parts a matting tendency such that the parti- 
coating material somewhat thereby providing to- cles tend to form a stable skeletal mat when the 
creased heat insulation which is effective to bitumen, in the coating is liquified by exposure 
shield the deck from the heat of the flame. to high temperatures. In this connection par- 
During the exposure to flame much of the bi- Ucle size is significant inasmuch as the total 
tuminous material carbonizes but the skeletal 30 surface exercising a stabilizing action Is much 
mat of asbestos dust remains as a firm coherent larger when the particle size Is small than when 
porous ash having pronounced heat insulation "» asbestos is in the form of fibers of consider- 
efflciency distributed substantially uniformly able length, but excessive subdivision is not de- 
over the roof deck. In the roof structure as a sirable. These characteristics are also instni- 
whole as illustrated in Pig. 7 the upper layer of 35 mental in affording a coherence that resists the 
special coating material has become expanded d i* e! ,? pmei L t oi « aps ta the coating through 
and has become somewhat Irregular but the par- wllic!l lh * Sfme may penetrate during the prog- 
tially dehydrated asbestos dust together with r 688 of te ?t. The expanding of the coating 
residual carbonized bitumen has remained as a material and development of pores therein are 
porous coherent carbonaceous ash that acts as a 40 due Primarily to the fact that asbestos dust is 
protective barrier against the flame. The layer selected which contains a substantial amount of 
of felt 13 may be carbonized and to a consider- chemically combined water which under the 
able degree may have disappeared leaving air J*at of the flame, becomes hberated forming 
pockets IT together with some residual carbon- J^ter vapor which expands the bituminous coat- 
ized material. The intermediate layer 14 of 45 ingmaterial 

special coating material is also expanded, the Th* pnt^ri rc^ can 1 C0UrSe £ ^ 

mat of partially dehydrated asbestos dust to- „^± B I^L^^t ^ VF* ^2 

gether with the resulting pyro bitumen remain- f?*??*™* ™ ^J?* T ?°' covering wU J *>e 

ing in place. The intermediate layer of felt is composed of two layers instead of three. Such 

charred but is better preserved than the upper- 60 a ropflng : Is • fltartrated in Figs. 8 and 9 In Fig. 

most layer of felt. The bottom layer of special 9 ^"^J™*"* 1 lt% OWn " on 

coating materia] is less severely carbonized than * J°° f d «* with the thickness of the courses 

t*» upper layer and likewise is considerably ex- ^Zt^J?* , ^ P refora ? ed ro f. fl »* 

panded The bottom layer of felt is fairly well ^ ate * al <* * foundation sheet It of - 

Snd and the underlying board 18, if 5S the ^T^lI°° n l S materla1 ' coated over a 

Sed at aU. has not become ignited. The of Its width with a coating 19 of the spe- 

bacfctag layers 15, being of the social coating clal coating cnmpositkm This material may be 

comStLn, hkewise a^ment the heat insulat- Sffi^ ^ *«£ 

ing effect of the roof deck covering and decrease w ;"J h ^ bt Jf le f j n3a of *» w3d * 

tne tendency of the bitumen contained therein GO °J ^^dtwntetlon sheet 18, 

to flot and to become igniteu. It usually takes t^]J^.?Jfrj£*; ^L^l ^ 

the burning brand used to making the Under- ^£5^6? I ^t.^S« ™. ^3 

writers- class "A* burning brand test about 30 ^Sfii^^S 

> 45 minutes to burn out. During, this time roofing may be laid on boards 21 of the roof 



may become red hotbnt the heat insu^ti on f Z^t^ ^T^fs 

feet of the carbonized residues of toe ^toyer I tgum , a ^ 9 ^ ^^J^ $heets 

(and to lesser degree of the thinner layers IS overlap they are caused to adhere to each other 

is so great, that the board. It does not become 70 by a bituminous adhesive materia] 22 which, 

ignited and in some cases does not even appear preferably, Is the special coating composition 

scorched. During the test the effect of the flame embodying our invention. The roofing struc- 

oa the roofing is confined to the area beneath tare above described employing special coating 

and closely adjacent to the. position of the bum- composition embodying our Invention which is 

ing brand and when the brand burns out all 75 highly resistant to fire, as the bituminous adhe- 
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slve 12, will successfully withstand the Under- of felt and over a period of time expand laterally 
. writers* class "B" testa. If it is merely desired until the blister covers an area of many square 
to have the bonding layer of special composition inches or eren square feet. Any such blister for- 
blister resistant with regard to its fire re- station is of course very deleterious and results 
sistance, this layer may be in the form of a high 5 in premature disintegration of the roof covering, 
viscosity bituminous composition, e. g„ bitumen According to the present invention this type of 
containing little or no filler, and .of the charac- blister formation peculiar to built-up roofings can 
ter described more in detail hereinbelow. be minimized. The built-up roofing is likewise 

Of course preformed shingles (either Individ- fire resistant. Thus the built-up roofing if made 
ual or strip shingles) may also be laid in two 10 using conventional methods and materials would 
courses instead of three and when roofing ma- amy pass class "C" fire retardant tests whereas 
teriaJ of the character hereinabove described by the roofing above described will pass the class 
way of example is made up into such a double- "A" tests, to order to Increase the fire restst- 
coverage roof deck covering, the roofing will anc© of built-up roofings it has heretofore been 
likewise pass the class "B" tests prescribed by 15 the practice to place thereon large amounts 'Of 
• underwriters' Laboratories, Inc. When a roof- mineral, i e. p as much as 300 to 400 pounds per 
lug is in the form of preformed shingles or shin- 100 square feet of roofing area. It has also been 
gle strips, the tabs may if desired be positively proposed to employ asbestos felt in the fabrica- 
held in place by suitable ties, e. g., of metal, tion of the roofing. According to the present in- 
or by an adhesive such as a small amount of 2 o venUon high fire resistance is achieved without 
bituminous material, but this is by no means resort to such expedients and using considerably 
essential. less felt in the roofing as a whole. 

It is not necessary in the practice of this in- A modified form of built-up roofing is illus- 
vention that the special coating composition be trated in Pigs. 13, 13 and 14. The roofing is 
preformed at the factory Integral with a foun- gg shown Installed on wood sheathing 33 over which 
dation sheet composed of bltuminized felt or the is secured a single layer of building paper 3<. 
like inasmuch as the roofing can be fabricated on Overlying the building paper 34 is a layer 35 of 
the job. An example of this type of roofing Is bitumen impregnated felt which instead of being 
shown in Figs. 10 and 11 which illustrate a typi- uncoated as in the embodiment shown in Pigs, 
cal "build-up" roofing. The roofing is shown 3Q 10 and 11 may comprise a felt base Sfta and a 
installed on wood sheathing 23 to which is se- coating 356 (see Pig. 14) the coating being pre- 
eured as by suitable nails iS a single thickness formed at the factory and composed of the spe- 
of building paper U such as red rosin dry sheet. cial coating composition. In order to secure the 
Two thicknesses of bitumen Impregnated felt IB next layer 36 of bitumen impregnated felt (which 
are secured overlying the building paper by nails M may be precoated like layer 36) in place a suit- 
43. A layer of bituminous waterproofing 37 is able mopping asphalt layer 31 may be employed, 
then applied by mopping it on while in a heat The mopping asphalt may be a light application 
liquefied condition but instead of using ordinary of ordinary mopping asphalt inasmuch as the 
mopping asphalt a special coating composition, fire resistance is afforded by the special coating 
e. g., containing about 30% of asbestos rust as 40 composition that is preformed with the felt sheets 
described hereinabove, Is used and in each layer 38 and SI. However, it is preferable that the 
the mopping asphalt weighs about 25 to 40 adhesive waterproofing that is applied by mop- 
pounds per 100 sq. ft. In applying the special ping be composed of the special fire resistant 
waterproofing it should be applied while heat- composition of the character herein described so 
ed to about 450* P.. i. e., at a somewhat higher 45' that the roofing will have maximum fire resist- 
temperature than the temperature employed In ance. In a similar way by a waterproof adhe- 
applylng ordinary mopping asphalt and to keep sive layer 31 the cap sheet 39 is bonded in place, 
the composition uniform an agitator Is prefer- The cap sheet comprises a coating 41 of the 
ably used in the heater. To facilitate applica- special coating composition preformed therewith 
tion the special coating composition is prefer- CO to which are adherent mineral granules 46, the 
ably mixed on the Job mixing preheated asbes- cross section of the cap sheet being similar to 
ios dust with melted bitumen. A layer 38 of the section shown in Pig. 4 except that the back 
bitumen Impregnated felt is next deposited on coating layer IS is ordinarily omitted. This type 
the waterproofing 3T while it Is still adhesive. of built-up roofing likewise may be made so as 
Another layer 39 of the special waterproofing Is 55 to have extraordinarily high blister resistance 
then Installed followed by a top layer S3 of and fire resistance. In the case of built-up roof- 
bitumen impregnated felt and a top layer 31 of bags, such roofings may be improved as to blister 
the special waterproofing composition. Mineral resistance according to this Invention without 
granules 31 may be disoosed over the surface of necessarily increasing the fire resistance by em- • 
the layer while it Is still adhesive and caused to m ploying as one or more of the layers 2T, IS and 
* be embedded in the surface. 8 i in Pig. 11, and as the layer 35b in the com- 

A built-up roofing of the character above men- posits sheet 35, and/or as the corresponding layers • 
tioned will be found to be very resistant both °f composite sheets 38 and 38 in Pig. 13, and/or 
to blistering and to fire. If the cap sheet com- « the adhesive layers 31 and 38 in Pig. 13, spe- 
prises a coating for weather exposure, which coat- ss c **1 high viscosity bituminous compositions of 
Ing has the high strength and viscosity above the character herein described which are not 
mentioned at summer sun roof surface tempera- formulated so as to be highly fire resistant . Par 
tares, this coating will be highly blister resist- example, the special bituminous composition may 
ant. Moreover, any underlying coating will have he a high, viscosity bitumen used with little or 
sufficient strength and viscosity to prevent blister to 110 or amy be a bitumen containing a filler 
formation therein. Built-up roofings heretofore such as gas carbon black which does not substan- 
made are susceptible to blistering not only on tially Increase the fire resistance of bituminous 
the weather exposed coating of the cap sheet but compositions with which it is nsed but is effee- 
aiso in underlying coatings. Prequentiy In built- ttve to form a high viscosity coating having high 
up roofings blisters occur between layers or strata rg blister resistance. The formulation of such spe- 
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cial compositions will be described more to detail terial 1% x 12 x % inches are placed. This com- 

hereinbelow. " bustlble material is what is known as "Masonlte 

Referring further to Pig. 13 the composite Quarterboard" and is selected instead of wood 
sheets 35, 38 and 39 may be preformed so as because It can be obtaaied'with greater uniform- 
to .carry a substantial layer of special coating b iter than can wood. ."Masonlte Quarterboard" 
composition which is both blister resistant and Is made from wood fiber by compression of the 
Are resistant, e. g. coating compositions of the fiber of & flberized mass in the presence of its 
character described in the foregoing example. In naturally contained lignln binder until it has a 
order to bond such preformed composite sheets density of about 38 pounds per cubic foot.' The 
together a bitumen may be used having a vis- lti four center boards are dried at 180" P. In a steam 
cosity of about 4xl0 7 poises or higher at 170" oven for at least 7 days. Two full plies 12 x 12 
¥., e. g. a bitumen having a softening point above inches of the roofing 69 to be tested and one-half 
about 300° F., as the layers ST and 38. In this ply 12 x 6 inches are placed on the combustible 
way the roofing is made highly blister resistant deck followed by an L-shaped guard plate S3 
throughout, and, if the layers 31 and 38 are made 15 which guards the bottom edge of the roofing and 
relatively thin as compared with the fire resist- of the Masonlte. The assembly is held down by 
ant layers containing filler, the fire resistant prop- an Iron frame 64 open at the bottom and held In 
ertles of the roofing covering as a whole will not place by thumb screws 65. 
be materially impaired. . . After the test deck has been assembled it is 

We have devised a suitable test for determining 20 Placed on the inclined support 66 which has an 
the fire retardant properties' of bituminous coat- opening in the back underneath the combustible 
ing material far roofing and its behavior under material 81 and which has side flanges 66' to pro- 
Same exposure which test consists in directing tect each side of the test panel. The support 66 
a flame against an inclined specimen of bituml- comprises a baffle 6T to prevent the flame from 
nized felt carrying the coating material to be 2S licking around behind the test deck. The sup- 
tested under precisely controlled conditions de- port which is made of iron is mounted on the 
termined by the construction and operation of steel slab 43 which measures 13 x 40 x 1 inches, 
the testing apparatus. This test which we have The parts for carrying the test deck are also made 
originated is suitable for testing roofing materials of iron. An iron bar 68, 12 x 1 x % Inches, is 
without actually carrying out the extensive fire 30 placed across the top edge of the deck to protect 
retardant tests prescribed by the Underwriters' the combustible material at this point. 
Laboratories, Inc., which are on a much larger In front of the test deck is the burner 70 corn- 
scale and involve much more labor and expense. prising a % Inch outside diameter standard gage 
The test while not a full substitute for the more iron pipe with 17 holes 0.078 inch in diameter and 
elaborate tests prescribed by the Underwriters' 35 % Inch apart disposed at an angle that is paral- 
Laboratories Is capable of giving precise and re- lei with the plane of the test deck. The burner 
producible results that are indicative of the fire has one Inlet II controlled by valve 72 and an- 
retardant properties of the roofing that would other inlet 73 controlled by valve 7*. 
be determinable under the Underwriters' tests The dimensions of different parts of the test- 
and this has been demonstrated to connection 40 tag apparatus shown on the drawings as used by 
with roofing materials of the character described us are as follows: 

herein. The following Is a description of the • Inches Inches 

controlled conditions of the test, reference being a 24 a 8 

made to Figs. 15 to 20 of the drawings: b 38 p _ 2 

Samples of material to be tested are made by 4S 0' «_ — _ G q — % 

applying bituminous coating material to aa as- c 18% r 1 

phalt saturated felt base sheet so that the coat- & 73 s , 12 

ing weighs 25 pounds *2 pounds per 100 sq. ft. e__ 16% t _ 7 

No granular material or the like is applied to /_ . 10 u 10% 

the surface of the coating. The saturated felt fi0 0 12 54 t) . 12 

base sheet weighs about 30 pounds per 100 sq. ft, ft 38 v> 13 

and is saturated to the extent of about 175% by i , — 84 s 1 

weight of the dry felt with asphalt having a j 32 y ; „ 12 

softening point of about 150° F. The bituminous * . 24 y , 1 

coating material is applied by coating the felt In 65 I , 24 ' e , 6 

the machine direction of the sheet and the felt m 40 aa 12 

is applied to the test deck so that the machine 



direction of the sheet is parallel to the direction carrying out the test the apparatus is first 

of flame travel. assembled and the burner is lighted, the valve 72 
The test is made to the wind tunnel 53 having a m De j n g opened and adjusted until a pilot flame Is 

fan 54 at one end and a stack 55 at the other produced that Is about % inch in length when the 

end. The tunnel Is made of % inch thickness i m & operating. The windows 56 and 57 are 

asbestos-cement lumber and has two windows 56 then closed and the room to which the appara- - 

and 5T thereto which can be opened and closed tus is placed Is arranged so that there will be rela- 

by any suitable means (not shown). 53 tive constant conditions during the test. Tile 

Within the tunnel is the burner and testing temperature and relative humidity of the room 

deck which are located between two shields 51 may suitably be approximately 60° to 85° F. and 

and 58' of the asbestos-cement lumber spaced 30 to 50% respectively. The fan should generate 

12% inches apart, and which are rigidly mounted a velocity of about 150-155 feet per minute 

on a steel slab 43. The Inclined test deck js 7S a t the portion of the deck exposed to the flame, 

indicated generally by the reference character The valve 75 is then opened until a flame, about 

58 and comprises a lower iron frame-like mem- 8 to 9 inches long is produced having a tempera- 

ber 83 having & inch pegs 8! projecting from . ture of about 1325-1370" F, When the valve II is 

the face adjacent the upper and tower margins. opened to increase the flame a timing device 3 

Between the pegs strips 62 of combustible ma- 74 started. 
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Daring the test the upper surface of the test In the manufacture of prepared asphalt roofings, 
dec* can be observed as well as the back com- Any bituminous composition which can be so 
posed of combustible Masonite strips. During spread la referred to hereto for the sake of brevity 
the teat the behavior of the coating material can as a "spreadable" coating composition. As men- 
be noted including possible exposure and combus- 5 tioned more in detail elsewhere herein, the 
tlon of the felt base sheet, the flowing of coating amount of bitumen binder should not be less than 
material down the roof deck, etc When one or about 45% by weight of the bituminous coating 
more of the Masonite strips of the test deck catch composition inasmuch as coating compositions 
Are and begin to bum the test Is concluded. If oontaining lesser quantities of bitumen do not 
the Masonite merely carbonizes without break- lu have the desired spreadability. On the other 
tog Into Same the end point has not yet been hand, in the case of certain filler materials coat- 



ing compositions containing them may be some- 
In carrying out the test as above described the what lacking in desired spreadability, even when 
heat of the flame first softens the bituminous the coating composition contains a greater pro- 
coating material and with ordinary roof coating 15 portion than 45% by weight of the bitumen. If a 
materials used on prepared roofing products at finely-divided filler material, when used to a 
present on the market the bituminous, coating coating composition in an amount which does 
material including any filler disposed therein be- not render the composition non-spreadable, is, 
conies displaced from the felt base sheet and due to its surface characteristics, sufficiently re- 
flows down leaving the base sheet material sub- 211 sistant to flow to provide a stable skeletal mat 
stantially unprotected with the result that the that, under the conditions of the test above de- 
organjc felt material of the roofing in the test scribed, protects the combustible deck from ig- 
panel Is consumed and the heat of the flame nition for a period of about 40 minutes or longer, 
strikes through so that the combustible panel deck the filler material is regarded as "flow resistant," 
relatively soon becomes ignited. However, when as this term is used herein, when the bituminous 
the plies of the asphalt saturated felt base sheet composition to which the finely-divided filler is 
material are coated with special, coating composi- • contained is exposed to flame temperatures. In 

the finely-divided filler material has 



tlon according to this invention, the test samples 
behave to a manner corresponding generally with 
the behavior hereinabove described of roofing ma- 
terial embodying our Invention when it is sub- 
jected to the Underwriters" Laboratories class "A" 
burning brand and flame exposure teste. The 
finely-divided asbestos dust or the like instead of 
flowing down the inclined test panel when the 
bitumen to the coating material becomes heated 
and softened by the flame resists the tendency 
to flow down the panel and provides a skeletal 
mat which remains in place as a coherent heat 
Insulating mat-like mass in an amount adapted 
to effectively protect the underlying combustible 
test deck from the heat of the flame for a con- 
siderable period of time. Some of the bitumen 
In the coating may flow somewhat but most of 



the special property of resisting the tendency to 
, flow down the test panel when the bitumen is 
melted due to exposure to the flame temperature 
and of persisting in place to provide the high re- 
sistance to flame exposure indicated by the test, 
and the test which we have devised and described 
i above enables one to readily ascertain this flow 
resistant property of suitable finely-divided filler 



under the test conditions above mentioned. 
Ordinary asphalt impregnated roofing felt which 
weighs about 30 pounds per 100 sq. ft, and which 
is not protected by any waterproofing ooating will 



It is retained to the skeletal mat which persists 45 prevent the combustible deck material from ig- 
in place and resists displacement and remains niting for about 18 minutes. If the felt is coated 
as a protective covering. Eventually during the with ordinary coating asphalt having a softening 
test the bitumen becomes hardened by carboniza- point of about 230* F., (the coating weighing for 
tion and contributes to the coherence and tough- example about 25 pounds per 100 sq. ft.) the 
ness of the mat-like protective mass that remains, so coating asphalt being Itself combustible promotes 
During the continuance of the test coating mate- the combustibility of the felt and the test can be 
rial having high fire retardant properties accord- run for only about 13 minutes without igniting 
tag to this invention continues to protect the cam- the combustible deck. If ordinary filling mate- 
bustible deck material from the heat of the flame rial such as slate dust is Including in the coat- 
so that the combustible deck does not ignite even 55 ing material (the coating composition containing 
under the very severe conditions of the test for for example about 35% of the slate dust) the 



prolonged periods of time, e. g. 40 minutes and 
upward of two hours or more. The resistance to 
flow of the finely-divided asbestos dust or the like 
Is due to the surface characteristics thereof which - 
hare been discussed more fully hereinabove and 
is such that a stable coherent skeletal mat Is pro- 
vided which affords heat insulation against the 
heat of the flame. 



combustible deck will ignite In about 17 minutes 
showing that the slate dust Is wholly ineffective 
to afford fire retarding properties. Slate dust 
is specifically mentioned since slate dust is the 
filler most extensively used by the industry for 
the coating material used on bituminous roofings. 
Notwithstanding the presence of the slate dust 
the bituminous coating ignites readily and be- 



The proportion of the finely-divided filler ma- U5 comes displaced from the felt so that the roofing 



ferial that is used to the coating composition and 
the properties of the bitumen of the character 
hereto mentioned with which it is mixed may 
vary, but in any event the proportion of ftaely- 
divided filler to bitumen should not be so great 70 
that the composition cannot be spread in a heat 
plasticized condition to a substantially uniform 
layer weighing about 30 to 60 pounds per 100 sq. 
ft. on sheet material by means of a doctor using 
conventional coating machinery of the type ased 7* 



rapidly disintegrates and permits the combus- 
tible deck used In the test to become ignited after 
only the short period of time mentioned. Lime- 
stone dust when used as a filler behaves very 
similarly to the slate dust. Materials such as 
white lead, asbestine and pyrophyllite talc like- 
wise have little effectiveness. 
It is apparent from the results of the test above 
that according to the present inven- 
one can readily double fire resistance as 
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compared with the fire resistance of ordinary asbestos dust distributed as a uniform mat-like 
roofings made at the present time and in pre- mass therein. 

ferred embodiments of this invention one can In the manufacture of roofing according to 
increase the fire resistance of roofings many . the . present invention utilizing the method and 
times more. 6 apparatus described in our Patents Nos. 2,105,531 

Hereinabove emphasis has been placed chiefly and 2,159,586 it is not essential that the felt base 
on the blister resistant and fire resistant prop* be sealed with the special coating composition, 
erties of the roofings embodying this invention. For example, the felt base may first be impreg- 
It may also be mentioned, however, that roofings nated with a bituminous saturant then sealed 
having these advantages can be made according 10 in a devoided condition with ordinary coating 
to this invention without sacrifice of other de- asphalt having a softening point of about 220" 
sired properties and even with resulting improve- to about 240° F. Thereafter the filled and sealed 
ments in other respects. Thus roofings embody- Web could have a coating of the special coating 
ing the special coating material can be tnaau- composition applied to . the surface thereof and 
factored which have adequate pliability at ordl- is thereby afford the advantages of a blister re- 
aary temperatures. Roofing material made ac- sistant coating or barrier for the roofing whiefa 
cording to the previously described preferred ex- coating or barrier preferably is also fire resistant, 
ample can be bent 180" in 2 seconds around a 2 Moreover, instead of devoiding the fibrous web 
centimeter diameter mandrel with the blister base to as low as about 3% as described above, a 
barrier coating on the outside without cracking 20 void content of the fibrous web base and of the 
of the coating through to the felt base, the test roofing of less than about 2% affords good re- 
being made at 77* F. The roofing as above de- sistance of the fibrous web base to penetration by 
scribed has the advantage of being somewhat moisture and to the deleterious action of moisture 
stiff er at normal temperatures than ordinary as- and Is regarded as being substantially non-porous. 
. phalt roofings heretofore manufactured. While 25 While it is preferable that the blister barrier 
it is possible to achieve very high pliability at coating or layer be carried by a felt base that 
normal temperatures in the practice of this in- has been filled and sealed In the manner de- 
venUon. one can achieve the advantages of this scribed in our Patents Kos. 2,105,531 and 2,159,586 
invention in roofings which have somewhat less this is not essential. For example, roofing that 
pliability at normal temperatures, e. g. 77" P., 30 Is manufactured merely by first impregnating 
but which still have sufficient pliability at nor- the roofing felt with a bituminous saturant hav- 
maJ temperatures for most commercial purposes. ing a softening point of about 110" to about 160* 
It Is desirable that an asphalt roofing be at least F. and then applying the special coating mate- 
sufficiently pliable to be bent 180° in 2 seconds rial having high viscosity at summer sun roof 
around a mandrel of 10 centimeters diameter at 35 surface temperatures according to the present 
77" F, with the coating on the outside, without invention to the felt which is still porous, e, g. 
cracking the coating through to the base on containing about 10 to 20% of voids, exhibits 
which it is applied and any such coating or layer greatly improved resistance to blistering as corn- 
is referred to herein as "pliable" at ordinary pared with roofings utilizing ordinary bitumi- 
temperatures. 40 nous coating material applied to a similar felt 

The new roofing of this invention described in base because the special coating has such high 
the foregoing example is likewise less brittle at strength and resistance to deformation that va- 
lower temperatures such as 50 s and 32" F, than per pressures generated by moisture entrapped 
roofings heretofore made, and can be applied in in the porous felt base by summer sun tempera- 
cold weather better than such roofings. 4 j tures do not deform the coating and form blisters 
The new roofing described In the foregoing ex- in or under the coating layer. ' The roofing as 
ample also exhibits an increase in strength and thus prepared has somewhat less resistance to 
toughness as compared with ordinary roofings of the boiling water test than the roofings described 
substantially the same weight, the increase being in the preceding examples, but this Is due pri- 
in the order of about 20% when subjected to the ou marily to failure of the roofing felt at the back 
Mullen bursting test (with the coating for of the roofing rather than to blister formation 
weather resistance outward) or to conventional in the special high viscosity coating. Many roof- 
tensile strength tests at 77° F. ings fail on weather exposure due to disintegra- 
It may also be mentioned that the new roofing tion of the felt at the back of the roofing and for 
of the previously described example exhibits im- 35 this reason it is preferable to utilize the method 
proved ability to hold the embedded granular and apparatus of Patents Nos. 2,105,531 and 
surfacing material in the coating layer during 2,159,586 in the manufacture of roofing accord- 
weather exposure because of the toughness and ing to the present invention so that the surface 
strength of the high viscosity bituminous coat- coating will be blister-resistant and at the same 
ing resulting in decreased tendency of the sur- ti 0 time the felt base will not deteriorate prematurely 
facing material to loosen or shed under weather- and. will have as long a life as the blister-re- 
in? conditions as compared with ordinary bitu- sistant coating. A roofing made without utlliz- 
minous roofings. me our P rlor Patents will have the fire resist- 
in addition to the foregoing properties and W PhabDity strength and toughness that are 
characteristics of roofings embodying this in- «s *F!l^?L * ^ 
vention, mention also should be made of the Me lt js preferaKe te empIoy a met m ^ 
highly important fact that the new roofing can blister 6arrier Dltuminous coatiri g or layer it is 
be made on conventional roofing machinery and n0£ absolutely essential to do so while still obtain- 
that the special coating can be applied by a con- ^ . . , ■ Mister resistance according to this 
ventional roofing coating operation. U is of invention. Thus a high viscosity coating can 
great practical importance that the special com- be used which merely consists of bitumen which 
position comprises asbestos dust which does not lias been, refined and oxidized to a much higher 
interfere with the spreading of the special coat- softening point than the softening point .of bi- 
ing composition tmiformly on the felt mth the u tumens heretofore used in the manufacture of 
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prepared asphalt roofings. In such case It Is the softening point of the bitumen does not have 

preferable that the softening point be as high as to be quite as high when a filler is used as when 
about 300' P. <baa-and-ring> to Impart high a filter is not used. It la usually no*., desirable 
blister resistance and to afford a roofing that will to vary the softening point of the bituminous 
-withstand summer sun roof temperatures as high 8 material above about 350° P. (either containing 
as about 170 s P. The viscosity of such bitumi- or not containing a filler) inasmuch as the coat- 
nous material is about 30 x 10* poises at 170* F. tag material becomes undesirably stiff and brittle 
For withstanding summer sun temperatures at ordinary temperatures and is difficult to apply 
somewhat below about 170° P. such as are en- by a coating operation in a heat-plasUcized semi- 
countered in the northern half of the United 10 fluid state. 

States or for affording somewhat less blister Preferably the bitumen that is used Is that 
resistance at higher summer sun temperatures, a which is obtained by air-blowing a residual as- 
coating of bitumen having a viscosity of about phait flux from the refining of Mid-Continent 
4.OX10 1 poises at 170° P. may be used. petroleum ox a flux of similar characteristics, such 

, A. roofing which comprises a blister barrier is as the residuum from Illinois crude, to a softening 
coating consisting substantially . entirely of bi- point of about 220° P. to about 240° P. inasmuch 
tumen haying high viscosity at summer sun roof as such an asphaltic material affords a blister 
surface temperatures is not as satisfactory as barrier coating having very high resistance to 
the embodiment of this invention containing as- weathering, combined with good pliability. Ose 
bestos dust as a filler, inasmuch as while the 8A of soft oily bitumens having, a softening point 
coating has high resistance to blistering it has below about 160° P. is not recommended. Air 
considerably less stiffness and toughness at tern- blown asphalts are preferable to steam distilled 
peratures sucb as 77° P. and is less pliable and and straight run residual asphalts because of 
more brittle at lower temperatures such as 32° P. their lower temperature susceptibility, other 
The roofing also has shorter weathering life in » bituminous and asphaitic materials may also be 
use. Moreover, the fire resistance is only slightly, used such as asphalts produced from the reflh- 
if any, greater than that of bituminous roofings ing of Mexican, Venezuelan and Colombian 
heretofore manufactured because the high vis- crudes. Moreover, various pitches, coal tar and 
cosity bituminous coating is not stable against the lite may be used in the practice of this 
melting and flowing at flame temperatures, so invention, and are classified herein as bitumens, 
When the blister barrier coating is composed the term bitumen being used in a broad sense 
substantially entirely of high viscosity bitumen, and as including binder materials that contain 
it is preferable to use an air-blown asphalt that at least to. a predominant extent thermoplastic 
has been brought to the proper viscosity by heat binder materials of the character aforesaid. It 
and oxidation and to use bitumens derived from SS is not essential when a filler la used that the sot- 
Mid-Continent petroleum in order to achieve as tening point of the bituminous material be ele- 
high resistance to weathering as possible, but vated to above 300° p. if the viscosity and tensile 
such bitumens have the disadvantage of being strength are increased sufficiently to inhibit 
the "staining" type that causes discoloration of blistering. It is viscosity and strength at sum- 
many but not all mineral surfacing granules 40 mer sun roof surface temperatures that are of 
that are embedded to the coating asphalt layer. paramount importance. As aforesaid, however, 
It is possible in the practice of this invention the use of bituminous compositions for the special 
to incorporate a filler such as asbestos dust in a coating having a softening point above 300° P. 
bitumen such as bitumen having a softening is to be preferred 

point greater than about 275° F. or even greater 4B 10 addition to asbestos dust there are a num- 
than about 300° P. and thereby obtain greater ■ °« r of other finely-divided fibrous asbestos filler 
toughness, pliability, fire resistance and some materials, that may be used. There are various 
increased resistance to weather exposure. It Is other materials such as those referred, to as 
not necessary, however, when a filler such as as- "asbestos powder" and "milled asbestos tailings" 
bestos dust is used to employ a bitumen that has ka which are highly desirable. Also available are 
such a high softening point (before incorporation various types of chrysotUe asbestos refuse or 
of filler) in order to obtain a high viscosity coat- shorts produced in the milling and grading op- 
ing that is resistant to blistering. As mentioned erations. Another fine asbestos filler which may 
above by using a bitumen that has a softening be used is that which is known as "asbestos air 
point of about 220° P. to about 240° p. and using fi6 chamber floats" and which is recovered by air 
asbestos dust therewith so that there is about flotation from the milling and screen grading of 
30% of the asbestos dust in the coating as a whole, asbestos fiber. This material is not quite as 
the viscosity of the coating can be raised to 4x10' desirable as asbestos dust These asbestos fibrous . 
poises or higher at 170° P. and to a softening materials are all of fine particle size and very 
point of about 320° P. By thus utilising a bitumi- short fiber length While the various types and 
nous material having initially a relatively low grades above mentioned vary to some extent in 
softening point together with sufficient filler such grading and fineness of subdivision they are ail < 
as asbestos dust to afford a high viscosity, high such that a major proportion will pass a 48-mesh 
softening point coating, material optimum con- standard testing sieve. Also with the exception 
ditions are obtained, namely, blister resistance a5 of the asbestos air chamber floats, which are 
combined with high pliability at ordinary and somewhat less desirable, they all contain at least 
at low atmospheric temperatures, long weather- . about 60% by weight of material which will pass 
ing properties and fire resistance. a 48-mesh sieve; at least 35% by weight of ma- 

Somewhat more generally, it is preferable to teriai which will pass a 100-mesh sieve, at least 
employ in the practice of this invention a bitumen 70 30% of material that will pass a 200-mesh sieve, 
having a softening point below about 275° P. and and at least 15% of material that will pass a 
preferably below about 240° P., e. g., about '200° 328-raesh sieve. While these materials are very 
P. to about 240" P, together with a filler that is finely divided and of short fiber length they are 
of such character and amount as to raise the predominantly fibrous in character, 
softening point to above about 300° P., although 75 A filler material which is fibrous in character 
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is preferred in the practice of Oils invention lnas- ness for use according to this invention but with- 
nmca as fibrous fillers have greater eSect in the out necessarily excluding the presence of addi- 
amount used in increasing the toughness, pliabil- tional fiber or other filler that is outside of this 
ity and fire-resistance of the coating. Moreover, definition. Taps, in the example of this inven- 
it is preferable to employ a graded fiber mixture e tion that was given hereinabove, the bituminous 
of which at least 35% is retained on a 100-mesh composition of the waterproofing layer contained 
sieve, at least about 35% passes a 100-mesh sieve 40% by weight of asbestos dust, all of which 
and at least 20% passes a 200-mesh sieve. For passes either a 14-meeh (or a 10-mesh) .testing 
combined blister resistance and fire resistance it is sieve and substantially 50% by weight of which 
preferable that about 20% by weight of the fiber IQ is retained on a 200-mesh testing sieve. Such a 
be retained on a 48-mesh sieve and that about bituminous composition is to be understood as 
40% by weight be retained on a 150-raesh sieve. containing 40% by weight of filler which passes 

While finely-divided asbestos should be used, a 14-mesh (or a 10-meah) testing sieve and a 
it is possible to get the material excessively fine, major proportion of which is retained on a 200- 
Thus if asbestos is screened and -only the residue 15 mesh testing sieve, and a bituminous composition 
is used, which residue will pass a 200-mesh testing • is to be understood as containing this same per- 
sieve, both the blister resistant and fire resistant .centage of such effective filler material, if, in 
characteristics of the coating material are re- addition to this percentage of effective filler ma- 
duced. This is believed to be due to the fact that terial, there may be present some additionaFfiller 
such extremely fine material lacks the capacity to 20 that passes a 200-mesh testing sieve or --some 
impart strength to the coating sufficient to make coarse material that is retained on a 10- or on a 
the coating highly resistant to blistering and 14-mesh testing sieve., Mora concretely, and 
also lacks the capacity to form a skeletal mat- merely by way of example, if there is available a 
like mass which is adequately stable and resistant supply of asbestos dust all of which passes a 14- 
to displacement when the coating is subjected to 25 mesh testing sieve and containing 50-51% by 
flame temperatures. For this reason when finely- weight of particles retained on a 200-mesh test- 
divided asbestos is used, the coating composition tog sieve, and a bituminous composition is formu- 
should preferably contain at least about 10% of lated using 40% by weight of the composition of 
asbestos that is retained on a 100-mesh testing this asbestos dust, the resulting composition ob- 
sieve. SO viously contains 40% by weight of finely-divided 

On the other hand, the asbestos that is used mineral filler which passes a 14-mesh testing 
should not comprise an excessive amount of fiber sieve and a major proportion (over 50% ) by 
having considerable length. The grades of as- weight of which is retained on a 200-mesh test- 
bestos classified as "fiber" according to the Que- ing sieve regardless of the balance of the compo- 
bec Asbestos Producers Association are unsuitable 35 sition which may consist entirely of asphalt or 
for use in our invention because their average may consist of asphalt together with some other 
length is excessive. Such grades of asbestos filler such as asbestos retained on a 14-mesh test- 
which contain fibers of very substantial length ing sieve and constituting say, 3% by weight of 
(and which are desirable for this reason for a the composition, and/or such as asbestos powder, 
number of other commercial purposes such as 40 hydrated FortHnd cement powder, or the like, 
reinforcing insulation, manufacture of asbestos all passing a 200-mesh testing sieve and con- 
paper, etc.) do not lend themselves to the im- stituting say, 5% by weight of the composition, 
proved roofing of this invention. The fibers tend In a composition of the proportions just men- 
to become entangled in clumps or clots which re- tloned, the 3% by weight of asbestos that is re- 
sult in non-uniform distribution of the asbestos 45 tained on a 14-mesh testing sieve and the 5% by 
in the coating composition and which render it weight of additional filler all passing a 200-mesh 
substantially impossible in a manufacturing op- testing sieve merely constitute surplus filler in 
eration to apply the coating material without the composition which as aforesaid, contains 40% 
producing a product of non-uniform thickness by weight of filler which passes a 14-mesh test- 
and having an unsatisfactory irregular surface eo ing sieve and a major proportion (over 50%) by 
texture and therefore commercially unacceptable. weight of which is retained on a 200-mesh test- 
These irregularities likewise impair the weather ing sieve. The foregoing applies to other fillers 
resistance and durability of the roofing on ex- and filler mixtures and to percentages of filler 
posure and also impair the fire resistance of the content other than 40% that are mentioned 
roofing, For these reasons the coating material 55 herein. 

preferably should not contain more than about The use of finely-divided asbestos filler mate- 
10% by weight of the total asbestos content that rial is preferred not only because of its pro- 
is retained on a 14-mesh sieve. nounced effect in increasing the viscosity and 
Considering then the matter of fiber size, it is strength of bituminous material with which it is 
preferable in achieving blister resistance and in ao mixed, but also because of its pronounced abil- 
achieving fire resistance to employ fiber which ity to. provide a bituminous composition that 
passes a 14-mesh testing sieve and a substantial when disposed as a coating for roofing is extreme- 
portion of which is retained on a 150 -mesh sieve, ly highly resistant to- absorption of moisture, 
a major proportion being retained on a 200-mesh When finely-divided fibrous asbestos dust is 
sieve. A somewhat wider range is, however, per- 66 used as the filler in a bituminous coating; the en- 
misslble, namely, passing a 10-raesh testing sieve tire thickness of the material is substantially 
with, a major proportion retained on a 200- completely sealed against penetration by mois- 
mesh testing sieve. When it is stated herein or ture and is therefore highly resistant to the de- 
in the claims that the bituminous composition velopment of blisters Intermediate the thickness 
contains a minimum percentage of fiber or other 70 thereof. For example, if a coating material con- 
filler which passes a 14-mesh (or a 10-mesh) sisting of asphalt and about 25% by weight of 
testing sieve and a major proportion (over 50%) reinforcing fine asbestos is coated on metal, the 
by weight of which is retained on a 200-mesh coated metal can be immersed In water at 185' 
testing sieve, reference is made to the defined F. for 10 hours or longer without exhibiting any 
filler material as being of particular effective- y« tendency for the asphalt coating to blister. 
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Some fillers are not suitable la the practice of 
this invention. Vegetable fillers such as wood, 
cotton, cellulose and scrap roofing felt contain- 
ing organic fibers are generally undesirable, For 
example, wood flour which Is highly absorptive 
and tends to swell when moist, tends to permit 
water to become absorbed thereby even though it 
is dispersed in bitumen with the result that a 
bituminous coating containing wood flour as a 
filler when coated on a metal base will not with- 
stand the immersion test In water at 185* P. but 
generates blisters intermediate the thickness 
thereof. For the same reason highly water ab- 
sorptive mineral fillers, e. g. bentonite, are rela- 
tively undesirable. Those fillers that are porous, 
such as diatomaceous earth or which have high 
surface affinity for water such as calcium car- 
bonate and pulverized silica (quartz) , are also 
undesirable particularly when used with a bitumi- 
nous material of relatively low softening point, 20 amosite, anthophyhite, tremoiite and acttnolite. 
e. g.. a softening point of about 240° F. Water- Another material which is excellent from the 
soluble filler materials are undesirable. In gen- point of view of affording blister resistance and 
eral, it is preferable to employ a non-porous also fire resistance is finely ground asbestos ce- 
water-insoluBle mineral filler that has a prefer- ment scrap. Asbestos cement roofings usually 
ential affinity for bituminous material rather 25 contain about 20% to 35% by weight of asbestos 
than for water in order to provide a non- water fiber and 65% to 80% by weight of hydrated 
absorptive bituminous composition. Portland cement. Heretofore such scrap mate- 
Fillers such as limestone flour and slate flour rial has been regarded as an unavoidable waste 
do hot appear to have the capacity to increase of no commercial value. However, by subjecting 
viscosity and tensile strength to desired extent. 30 such scrap material to a disintegrator such as a 
Limestone flour and slate flour are prepared by hammer mill until it at 'least passeB a 10-mesh 
pulverizing natural limestone or slate. Kepre- testing sieve and . preferably' passes a 14-mesh 
sentative specimens of these filler materials con- testing sieve and until about 50% by weight 
taming over 80% of particles passing a 100-mesh passes a 48-mesh testing sieve, a material Is at- 
testing sieve were mixed with asphalt having a 35 forded which when incorporated, e. g. to the ex- 
softening point of 231° P. Even when as much as tent of about 30% to 45% by weight of the coat- 
40% of these fillers were used the viscosity at 'tog composition affords a roofing which is very 
170° P. was only .8x10' poises and additional highly blister resistant and is likewise very high- 
quantities of these filler materials within the lim- ly fire resistant. Preferably a major proportion 
its of workable consistency of the composition did 40 of the ground asbestos-cement scrap is retained 
not materially increase the viscosity at 170° P. on a 200-mesh testing sieve. Thus if a coating 
of the bituminous material. Thus 50% of lime- composition containing for example 35% of the 
stone flour gave a viscosity of only .81 x 10 T poises finely ground asbestos-cement scrap and asphalt 
at 170° F. The tensile strength at 170° P. using having a softening point of about 230° P. is ap- 
40% of limestone flour and slate flour was 60 gras. 45 plied to an aluminum panel, the panel can be 
per sq. cm. and 75 gms. per sq. cm,, respectively, inserted in water at 185° P. or even in boiling 
and the work capacitance at 170* P, was slightly water, for 24 hours and longer without exhibit- 
less than 22 gms.-cra. per cu. cm. for each. It tag any blistering tendency, thereby indicating 
is therefore apparent that limestone flour and its very high blister resistance and resistance to 
slate flour even though very finely divided lack 50 moisture penetration. The effectiveness of as- 
the effectiveness of the asbestos dust to afford bestos-cement scrap is due partly to the fibrous 
high viscosity and high strength whereby blister character of the particles and to the fact that 
resistance can be achieved. Moreover, the mate- the fibers carry nodules of the cement thereby 
rials containing limestone flour or slate flour affording a highly stable mat in the coating 
could not, when coated .020 inch thick on metal, 65 which renders the coating both fire resistant and 
be immersed in water at 185* F. for half to three blister resistant. Moreover, both the asbestos 
quarters of an hour without blistering, indicat- and' the hydrated cement have an affinity for 
ing excessively tow resistance to water absorp- asphalt which is preferential to water even at 
tion, elevated temperatures and which stabilizes as- 
Of the filler materials that may be used in the co Phalt films on the surface thereof so as to im- 
practice of this invention chrysotile asbestos part flow resistance at flame temperatures. Like- 
shorts or dust are preferred. This material af- wise both the asbestos and the Portland cement 
fords a coating which is highly resistant to mois- give off water of constitution at elevated tem- 
ture penetration and is adapted to increase the peratures which contributes to fire resistance as 
strength of coating compositions s o that they are 65 has been mentioned more in detail elsewhere, 
substantially impervious to blistering at summer herein. Hydrated Portland cement contains 
sun temperatures. In the second place the mate- about 15% to about 20% by weight of water of 
rial has the capacity to. form a stable and co- constitution which is liberatable at temperatures 
herent skeletal mat that is highly flow resistant somewhat below flame temperatures, namely, at 
at flame temperatures. 3h the third place, this 70 temperatures above about 800° P. 
. material contains water of constitution liberat- In addition to asbestos-cement roofing scrap 
able at temperatures adjacent flame tempera- other sources of mixed asbestos and hydrated 
tares which, by forming pores when the compo- Portland cement in the fmery-divided form above 
sftion is subjected to flame temperatures, greatly described may be availed of. Mixtures of asbesti- 
increases the thermal insulating effect of the 76 form mineral fibers with hydrated Portland De- 



composition when subjected to flame. Asbestos 
fibers of other types when of the fineness of size 
or grading above specified and which contain 
water of constitution liberatable at flame tern- 

5 peratures, are preferable for use In our inven- 
tion for the same reason. Another fibrous ma- 
terial. Canadian picrolite, which also has these 
properties, comes within the meaning of the term 
asbestos as used herein and may also be used 

10, when of the fineness of subdivision hereinabove 
described. There are other fibrous minerals of 
the asbestos group which have low liberatable 
combined water and therefore do not liberate 
water vapor at flame temperature, but which are 

15 suitable, in the finely-divided condition above de- 
scribed, from the standpoint of blister resistance 
and forming a flow resistant and coherent skel- 
etal mat that is fire resistant Such additional 
abestlform mineral fibers include crocidolite, 
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ment whether or not to the form of ground scrap 
are referred to herein as "asbestos-cement" 

Hydrated <indurated) Portland cement is also 
useful by Itself to the practice of this invention 
and should preferably be produced, e. g. by pul- 
verization, so as to pass a 48-mesh testing sieve. 
Particles which are retained on a 14-mesh testing 
sieve are undesirable. Hydrated Portland cement 
if such fine particle size will by Itself at * 



is a typical example of a filler material of the 
character referred to. Oas oarbon Mack affords 
a non-water absorptive high viscosity blister bar- 
rier coating. It does not, however, afford a coat- 
ing that is of as high fire resistance as coatings 
containing asbestos dust or the like, a as carbon 
black is however very effective in Imparting high 
viscosity and strength at 170° P. Thus a bitu- 
minous composition consisting of .asphalt having 



part quite high blister resistance but not as )<> «, softening point of 231" P, and 25% of gas car- 



high blister resistance as ground 
scrap or asbestos dust when corresponding 
amounts of mineral filler are used to a coating 
composition. Hydrated Portland cement also im- 
parts some fire-resistance to roofings but not as J5 ! 
high fire resistance as ground asbestos cement 
scrap or asbestos dust 

Another material which is analogous to hy- 
drated Portland cement in the extent to which 
it imparts both blister resistance and fire resist- 20 
anee to the special coating compositions is pow- 
dered serpentine rock. "This material l s espe- 
cially effective when produced so as to pass a 
48-mesh testing sieve and be retained on a 200- 



bon black had a viscosity of 40.7X10' poises at 
. 170* P. and a tensile strength of 455 gms. per 
sq, cm. at 170" P. The work capacitance at 170° 
P. was 1733 em-cm. per cu. cm. When a coat- 
ing .02 inch thick was applied on metal the coat- 
ing would be immersed in water at 185° p. for 
far in excess of 10 hours without blistering. Oas 
carbon black is usually very finely divided and 
100% will pass a 100-mesh testing sieve. 

Summarizing the foregoing, those finely-di- 
vided mineral materials which can be preferably 
used according to this invention so as to afford 
roofings which are both highly fire resistant and 
highly blister resistant are finely-divided asbesti- 



mesh testing sieve and should pass a 14-mesh 25 form mineral fibers and finely-divided asbestos- 



testing sieve. While hydrated Portland cement 
and powdered serpentine rock are not fibrous in 
character they nevertheless have the capacity to 
provide a stable and coherent skeletal mat that 
is flow resistant when the coating material is ex- 
posed to flame temperatures. This property is 
believed to be due primarily to the fact that these 
materials have the property of stabilizing films 
of bitumen in contact therewith. Powdered ser- 
pentine rock, like hydrated Portland cement, con- 
tains water of constitution liberatable adjacent 
flame temperature and this property also con- 
tributes to the fire resistance of bituminous coat- 
ing compositions containing them. 



t scrap or other mixtures of asbestiform 
mineral fibers with hydrated Portland cement. 
Other examples of finely-divided mineral fillers 
which can be used to afford both fire resistance 
, and blister resistance are hydrated Portland ce- 
ment and finely-divided serpentine rock. A ma- 
terial which provides high blister resistance but 
is not effective to afford fire resistance is gas 
carbon black. If desired, mixtures of the min- 
j eral fillers may be employed. If such a mixture 
is used It is desirable that those materials which 
have been pointed to as preferable be used as 
the major proportion of the mineral filler. 
' Moreover, it is preferable that at least about 



Somewhat more generally the requirement 40 20% of the filler be fibrous in character, e 
that the coating material comprised by the new asbestiform mineral fiber or asbestos-cement, al- 
rooflng provides a protective skeletal mat when though when about 20% by weight of the filler Is 
the coating is subjected to flame temperatures is gas carbon black the viscosity of the coating com- 
the result of surface characteristics of the small position is markedly increased due to the great 
heat resistant particles contained in the coating 43 effectiveness of this material in this regard, 
material, i. e., the shape and size thereof and/or Preferably the materials having the effective 
iuterfacial action between the particles and the properties above mentioned are used as the entire 
bitumen which stabilizes bitumen films in con- filler in the special coating composition but 
tact with the surface of the particles. Any finely- minor proportions of other filler materials may 
divided beat resistant material, the particles of 50 be utilized while stiH -retaining some of the ad- 
which have such surface characteristics as to be vantages of this invention. Of the finely-divided 
flow-resistant, may be used to afford a roofing mineral fillers which may be added as diluent 
having high fire resistance. By "heat resistant" filler materials to the highly effective filler ma- 
any material which is sufllciently heat resistant terials above described, kaolin clay, calcium sili- 
that it will retain structural integrity when sub- 55 cats hydrate, fly ash, land plaster (unealcined 
jected to flame temperature while incorporated gypsum) and fibrous talc are to be preferred, 
in a roofing is intended. In this connection These finely-divided mineral fillers have the 
asbestos fibers, hydrated Portland cement, plcro- property of increasing somewhat the viscosity at 
lite, etc., which contain water of constitution 170" F. and resistance to water at 185" F. of 
that may be driven off at temperatures adjacent B0 bituminous coating compositions as compared 
flame temperatures are regarded as heat re- with materials such as slate flour or powdered 
sistaat limestone which latter are the filler materials 

The finely-divided materials hereinabove spa- most generally used heretofore in coatings for 
cifleally mentioned have utility both because of prepared asphalt roofings and which do not have 
their capacity to increase blister resistance and ag effectiveness to these respects. Of these mate- 
because of their capacity to increase fire resist- rials kaolin day and calcium silicate hydrate are 
ance. In addition there are certain mineral filler finely-divided fillers of the flow resistant type 
materials which, while they do not materially that provide a stable and fire resistant skeletal 
increase the fire resistance of roofing neverthe- mat ffhen' a bituminous composition containing 
less can be used so as to produce a coating hav- 70 them or. either of them is exposed to flame test- 
ing such strength, viscosity and water impermc- perature. The substance "fly ash" is the finely- 
ability at summer sun roof surface temperatures divided coal ash carried to the stack' in furnaces 
as to be highly blister resistant. Gas carbon burning powdered coal and is collected by elec- 
•biaek produced by pyrolytic decomposition of trical precipitation or other suitable method. It 
natural gas by the well known channel process 73 usually contains about 95% to 100% of particles 



3,396,734 17 

passing a lOO-mesh testing siev*. The fibrous coating be distributed so as to be at least ap- 
talc referred to is exemplified by that fibrous talc proximately 15 pounds per 100 square feet to or- 
which is obtained from deposits in St. Lawrence der to afford strength adequate for blister resist- 
county. New York, and sold under the name As- ance in high degree. Where the coating is ap- 
• bestine. It Is used extensively in the paint in- 5 Pl^d over a non-parous base material such as 
dustry. metal or felt that has been filled and sealed In a 
The term "mineral" SSer is used herein to dis- substantially completely devoided condition by 
ttoguish from fillers composed of vegetable or the use of the method and apparatus of our Fat- 
animal material and the term "filler" denotes ents Nos. 2,105,531 and 2,159,587 the coating may 
any finely-divided material adapted to be car- 10 be quite thin, e. g„ about 10 pounds per 100 
rled in the bitumen matrix of the coating ma- square feet. At the other extreme the blister 
terfal. barrier coating can be applied so as to be very 
Regardless of the type of filler used it should thick and can be applied in one or more layers, 
be of the relatively finely-divided character men- From the standpoint of fire resistance there 
tioned above, namely, not more than *0% should is should be present in the roofing sufficient min- 
be retained on a 10-mesh testing sieve and pref- eral filler having the surface characteristics above 
erably not more than 10% should be retained on referred to not only to provide-a residual skeletal 
a 14-mesh testing sieve. Moreover, preferably all mat which remains in place when the roofing is 
of the material should pass a 14-mesh testing exposed to flame temperatures, but also to pro- 
sieve and not more than 50% should be retained 20 vlde a residual skeletal mat that has definite 
an a 48-mesh testing sieve. This is important heat insulating capacity. Thus in the foregoing 
both from the point of view of effectiveness In example comprising three thicknesses of pre- 
imparting blister resistance and fire resistance formed shingle material each thickness of the 
and from the point of view of providing a coating preformed material carried about 50 pounds per 
that can be spread to uniform thickness and of 2 g 100 SQ^*** feet of coating material containing 
uniform consistency. at least about 40% of asbestos dust. The coat- 
The amount of filler that is desirable depends i°a for each thickness therefore contained about 
partly upon the softening point of the bitumen 20 pounds per 100 square ft. of asbestos dust and 
that is used and partly upon whether or not fire the roof covering as a whole contained at least 
resistance is desired in addition to blister resist- 30 about 60 pounds per 100 sq. ft. of roof deck cov- 
ance. As mentioned above a bitumen having a ered. Move generally, for fire resistance the 
very high softening point, that is 300" p. or above coating material should contain at least 30% by 
can be used without any filler as far as blister weight and preferably at least about 35% by 
resistance is concerned but cannot be so used if weight of finely-divided heat resistant mat 
fire resistance is also desired. 3S having the surface characteristics above 1 

When bitumens having a softening point lower tioned. Por high resistance to flame spread at 
than 300" P. are used, the use of filler becomes least about 55% by weight of finely-divided heat 
important from the standpoint of blistering in resistant material should be included in the spe- 
order to impart high viscosity to the coating com- cial coating and preferably at least about 40% 
position as a whole. Where a bitumen having a 40 by weight of finely-divided heat resistant mate- 
softening paint of about 220° to 240" P. is used . rial should be incorporated, 
the presence of about 25% to 55% by weight of is usually preferable that the coating ma- 
filler is usually required. When a bitumen hav- terial contain a major proportion of bitumen 
tog a softening point below 300" F. is used the although the bitumen content may be reduced 
filler in amount and type should preferably ele- 45 to about 45% by weight Conversely, the total 
vate the softening point of the mixture as a whole amount or filler should not exceed about 55% 
to about 300° F. or higher. It is preferable that by weight of the coating composition and pref- 
the special coating having high blister resistance erably is less than 50% by weight. Those corn- 
contain at least about 25% by weight of finely- positions which contain about 40% to about 50% 
divided filler material of the character herein 50 ^ weight of mineral filler are especially fire re- 
described. The specific effect of the filler in in- sistant when the filler has the surface charac- 
creasing the softening point and viscosity of the teristics described herein. Such roofings are 
bitumen depends for the most part upon the size especially resistant to bleeding of bitumen from 
and surface characteristics of the filler particles. the finely-divided heat resistant material when 
Preferably the filler should be such that the de- 56 the coating material is exposed to flame tem- 
sired high softening point and high viscosity is peratures. Bitumen that bleeds to the surface 
attained when using less than about 50% of bums more freely than when mixed with finely- 
filler in the bituminous coating composition as a divided heat resistant filler and tends to promote 
whole - spread of flame. While a small amount of 
Excessive amounts of filler tend to make the m bleeding is not especially harmful, highest re- 
coating material excessively brittle and low to sistance to flame spread tests are obtained when 
pliability. In order to preserve desirable pliabil- the coating material is substantially non-bleed- 
iiy for roll roofing and the like, the per cent tog at flame temperatures. Usually for high fire 
elongation at 77° P. of the bituminous material resistance combined with high blister resistance 
. should be at least about 35. and preferably should «« the coating material is applied to the weather 
be at least about 45. The work capacitance of exposed side of the base sheet so that it will 
the bituminous material at 77* P. should be at weigh about 20 to 70 pounds per 100 sq ft, al- 
least about 2000 gm.-cm. per cu. can. and pref- though about 30 to SO pounds per 100 su ft is 
erably should be at least about 2500 gm.-cm. per usually preferable. 

cu ' cra - 70 In the coating as applied there should, in order 

. For roofing using a porous sheet material such to afford a heat msulattng mat be present 

as felt impregnated with' a bituminous saturant finely-divided heat resistant material weighlna 

and containing about 5% to 10% voids therein at least about 6 lbs. per UJ0 sq. ft. and preferably 

as determined by the vacuum amyl alcohol or at least about S pounds per 100 sq. ft In the 

water absorption test, it is desirable that the y$ complete root deck covering as appHed eompris- 
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tag one or more layers of the special coating for roofing it is not absolutely essential that the ma- 
high fixe resistance, the roofing should prefer- terial of the coating in itself be resistant for 2 . 
ably contain at least about 27 pounds per 100 hours or more to water at 185° P. inasmuch as 
sq. ft. of finely-divided heat resistant material, the special coating is sealed from contact with 
and at least IS pounds per 100 sq. ft. of finely- 5 moisture by the overlying coating so that mois- 
dMded heat resistant material 5s desirable. As ture does not have access to the coating or layer 
aforesaid, the special coating material is prefer- of special composition; and in such case some- 
ably disposed in a plurality of layers separated what greater latitude in selection of filler mate- 
by felt or other sheet material, each layer how- rials from the point of view of preferential afBnity 
ever, containing sufficient of the finely-divided lo for bitumen and water absorption is permitted, 
■heat resistant material to provide a coherent mat When a coating or layer of special coating com- 
of substantial thickness when the coating mate- position is protected by water impervious 01 sub- 
rial is subjected to flame temperatures. stantiaHy water impervious material overlying the 
The disposition of the special coating mate- weather exposed surface thereof, the non-water 
rial on the roof covering as a whole may be 15 absorptiveness of the special coating or layer as 
varied. Thus the special coating may be ap- protected by the impervious or substantially im- 
plied to one side only instead of to both sides of pervious material can be tested by applying the 
a base sheet. Roof covering material may be special high viscosity coating composition of the 
disposed in three layers of preformed material thickness in question to a metal panel, e. g. alu- 
as In Figs. 4 to 7, or in two layers as in Figs, a 20 minum, and covering it with the water impervious 
and 9, or in a single thickness. The thickness or substantially water impervious material, and 
of the coating material in different layers may if the layer of special high viscosity coating as 
be varied. For example, one thick layer of spe- thus projected does not develop substantial blis- 
cial coating may replace two or more thinner ters for a period of about 2 hours and preferably 
layers in a roof deck: covering with attainment 25 for a period of at least about 10 hours, the body 
of comparable results although disposition of the portion of the special high viscosity coating is to 
special coating material in a plurality of strata De regarded as sealed against penetration by 
is regarded as preferable from the standpoint water at 185° F. for such periods. When the 
of effectiveness in fire resistance inasmuch as the body portion of the coating or layer of special 
outer strata can then take the brunt of the heat 30 high viscosity coating material is thus sealed 
of the flame and the inner strata will protect against penetration by Water at 185° F. the roof- 
the roof deck from the highly heated outer strata. ing yrfll be found to be highly resistant to blister- 
Moreover, two like or unlike layers of the special mg under conditions of weather exposure at nor- 
coating material may be contiguous or separated ma i summer sun roof surface temperatures. The 
by materials other than sheet materials, e. g., 33 use of a coating composition which in itself is 
by a layer of mineral granules or the like. Two inherently non-water absorptive and resistant to 
relatively thin layers of special but unlike coat- water at 185° F. for such periods is of course pref- 
tag composition that are contiguous or substan- erable, and the body portion of any such coating 
tially contiguous may be used to provide what is or layer likewise is regarded as sealed against 
in effect a single layer of desired thickness and 40 moisture' penetration by water at 185° F. 
is to be regarded as the equivalent of a single Other arrangements comprising a plurality of 
layer. By varying the number, thickness and coatings or layers are also possible in the practice 
composition of the layers of special coating com- of this invention. 

position varying degrees of fire resistance and The base material on which the special coat- 
also blister resistance can be attained in the 45 ing is used is optional, although for economy of 
roofing as a whole. It is preferable, however, to manufacture bituminized felt is desirable. The 
construct roof covering so that they will pass felt generally weighs about 3 to 15 pounds per 
the Underwriters' liaboratories fire retardant 100 sq. ft. In fact it is one of the advantages of 
tests. For maximum fire resistance and maxi- the present invention that asphalt roofing corn- 
mum blister resistance it is preferable that sub- 50 prising ordinary bituminized roofing felt as a base 
stantially all of the bituminous coating material which is at best somewhat water absorptive be- 
in prepared roofing materials or in roof cover- cause of the occurrence therein of vegetable fibers 
tags as a layer of substantial thickness covering can be made very highly resistant to. blistering 
the sheet material be the special coating mate- and also in preferred embodiments very fire re- 
riai herein described. From the point of view of 53 sistant. Any suitable fiber such as cotton, jute, 
blister resistance the weather exposed coating cellulose, wool, wood and the like may be used, 
layer plays the most important role, although, if the felt is composed wholly or partially of min- 
especially in built-up roofings where gases and eral fiber further increased fire resistance can 
vapors may be entrapped between layers of sheet be afforded, m addition to felt other sheet or 
material, blistering is likely to occur and can be 60 web materials, fibrous or non-fibrous and foram- 
minimized by the employment of special high incus or nosn-foraminous, such as fibrous sheets 
viscosity bituminous waterproofing material ac- woven or otherwise, paper or the like may be used, 
cording to this invention. Moreover, metal protected from the weather by 

When a plurality of coatings is applied in the the high viscosity bituminous coating may be used 
manufacture of roofings according to this inven- g 5 as a roofing according to this invention. When 
tion the special coating may be combined with it is said that the base sheet material is coated 
other coatings either overlying or underlying the or adherently coated with a coating or layer of 
special coating* For example, a sealing coating special bituminous coating composition, the coat- 
of 'Mtumen having a softening point of about 240° ing or layer may or may not be directly in contact 
to 300" F. may he interposed between the special 70 with the base sheet. 

coating and a suitable base sheet or may overlie While the high viscosity bituminous material 
the special coating. If an overlying coating is is ordinarily applied as a superficial coating more 
substantially water impervious and adapted to or less impregnation in the base material may 
sea] the special coaling from moisture oenetra- sometimes occur espec a 

"son from the weather exposed surface of the 73 material contains a very finely-divided filler such 
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as gas carbon Mack which can readily penetrate having a work capacitance at 77* F. of at least 
the base material or when no flDer whatever Is 2,000 gm. cm. per cu. cm, and said thermoplas- 
employed. For fins reason the blister barrier tic bituminous material when ibeat-plastacized 
material may occur either as a coating layer or as being spreadable to form a layer of uniform con- 
an impregnating layer In roofings embodylag this 5 slstency and uniform thickness and said bitumi- 
invention. When the base sheet Is coarsely Inter- nous waterproofing layer being uniformly 
stitious the special coating composition, even throughout resistant for at least about two hours 
when containing a fibrous filler, will tend to enter to water at 185* F. 

substantially Into the body portion of the base 2. A roofing according to claim 1 wherein said 
afreet. 10 blister barrier waterproofing layer of thermopias- 

The special coating material may be used with tic bituminous material Is applied to the weather 
or without a surface application such as slate side of a fibrous web base sheet containing less 
granules although ordinarily this or some other than 2% of voids. 

material, preferably mineral, Is caused to adhere 3. As an article of manufacture, bituminized 
to the surface, e. «., mica flakes, pulverized talc, is roofing comprising a bitumen Impregnated fibrous 
etc. It Is an advantage of the present invention web having overlying one side thereof a blister 
that any granular material that is caused to ad- barrier waterproofing layer of thermoplastic bl- 
here to or be embedded in the special coating tumlnous material which layer is of substantially 
is highly resistant to removal by Impact or abra- uniform composition throughout and of uniform 
sive influences both at summer sun temperatures 20 thickness that corresponds to not less than 10 
and at lower temperatures. pounds per 100 square feet, the thermoplastic 

The back or non- weather exposed side of the bituminous material of said layer containing at 
roofing, when the roofing comprises a bituminized least about 45% by weight of asphaltlc bitumen, 
fibrous base sheet, Is usually covered with some and said thermoplastic bituminous material hav- 
flnely-dlvided material such as mica flakes. If 25 ing a softening point above 300* F. but not sub- 
desired cork granules may be partially embedded stantlally above about 350" P.. having a viscosity 
in a bituminous coating, which may or may not a t 170*. F, in excess of 30x10* poises, having 
be mineral filled, on the back of the roofing. The a tensile strength at 170° P. of at least 150 gms. 
cork granules serve to Increase somewhat the per sq. cm., having a percent elongation at 77* 
thermal insulating effect of the roofing and as- 30 j>. above about 45, and having a work capacitance 
slst in protecting an underlying combustible roof a t 77° P. of at least about 2,000 gm. cm. per cu. 
deck when the roofing Is subjected to flame as cm., and said thermoplastic bituminous material 
by a burning brand In contact with the weather W {jen heat-plastlclzed being spreadable to form 
surface of the roofing. a layer of uniform consistency and uniform thick- 

Prom the foregoing it is apparent that accord- S5 ness> and said bituminous waterproofing layer be- 
ing to the present Invention a roofing is afforded ing uniformly throughout resistant for at least 
which greatly improves upon bituminous roofings jo hours to water at 185* P. 
heretofore made. The various improvements 4. A roofing comprising a blister barrier water- 
above described are preferably all availed of In proofing layer of bituminous coating composition 
the practice of this invention although part only 40 which Is carried by sheet-like base material and 
of the improvements may be utilized and still which contains at least about 45% to about 70% 
attain some of the advantages of this invention. weight of bitumen having a softening point 

As mentioned above a most important attribute above about 200° P. and not above approximately 
of the new roofing Is Its very high resistance to 240° P. together with about 30% to about 55% 
blistering which sets it apart from any roofing 4S by weight of water-insoluble finely-divided sobd 
known to us that has been made heretofore. That non-porous mineral filler, at least 30% by weight 
roofings which are blister resistant can be. made 0 f sa i<j coating composition consisting of said 
which are likewise highly fire resistant Is also a water-insoluble finely-divided solid non-porous 
most important feature of this Invention. mineral filler which has a preferential affinity 

While this invention has been described in con- so f or said bitumen as against water at 185* P., said 
nection with certain specific embodiments there- layer of said coating composition being of a thick- 
of it is to be understood that this has been done ness not less than that corresponding to about 
for illustrative purposes only and that the prac- 10 pounds per 100 square feet throughout the 
tice of this Invention may be varied within the extent of said layer where said layer Is designed 
scope of the language of the following claims 65 to provide buster resistance, said coating corn- 
considered In the light of the foregoing descrip- position having a softening point above 300* F„ 
tibn of our invention. having a viscosity at 170° F. of at least about 

We claim: ' 4x10* poises, having a per cent, elongation at 

1. A roofing comprising a blister barrier water- 77* P. of at least 45, having a tensile strength 
proofing layer of thermoplastic bituminous mate- go at 170* P. of at least 150 gms. per sq. cm, and 
rial which Is carried by sheet-like base material having a work capacitance at 77* P. of at least 
and which is of substantially uniform compos!- about 2,000 gm. cm. per cu. cm., and said coat- 
tion throughout and is of a thickness not less ing composition when heat-plastlcized being 
than that corresponding to about 10 pounds per spreadable to form a layer of uniform consistency 
100 square feet of the roofing throughout the ex- 65 and uniform thickness. 

tent of said layer where said layer is designed to 5. A roofing according to claim 4 wherein said 
provide blister resistance, the thermoplastic bi- sheet-like base material is a fibrous web sub- 
tuminous material of said layer containing at stantlally completely filled with a wtuminous sat- 
least about 45% by weight of bitumen, and said urant and sealed on the opposite surfaces there- 
thermoplastic bituminous material having a sof- 70 of In a substantially devolded condition with seal- 
tenlng point above 300° P., having a viscosity tog layers of bituminous coating material In- 
of at least about 4x10* poises at 170° P., having tegraBy bonded with the satarant and with the 
a tensile strength of at least about 150 grams per fibers of the web adjacent the surfaces, said seal- 
square centimeter at 170* F, having a percent &"* layers fining the surface interstices of the 
elongation at 77° P. of at least about 35, and 7S web to substantial depth with avoidance of sub- 
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nomsifcv and wherein said fibrous web sheets of sheet material and a plurality of lay- 
iT ^ItheT UttSc IS* blister bar- ers of said thermo-plastic bituminous coating 



has on the weather side thereof said Ulster b 

^SSSSSLP" " thenD0PlaStlC cnvS'to MTtfMi of sheet 
*Ta ^SSTSSteiM a blister barrier wa- 0 material and another layer of said thermoplastic 
tJ P 4fi^ Iyer thermoplastic bituminous bttumtaous coating material- Interposed between 
composition which is carried by sheet- said sheets of sheet material each o? at ( least 
iTebase material, said thermoplastic bitumi- two layers of said gating material wntarnlngat 
nous composition containing at least about 45% least 6 pounds per 100 square feet of said finery- 
by^Sfo? Mbimen Hbavtag a softening point 10 divided water-insoluble solid heat resistant ma- 
tetJeen about 200' P and about 275° P. and terial which passes a 14-mesh testing sieve and 
™Suy toteZted therein water-Insoluble over 50% by weight of which Is retained on a 200- 
S^deTsoUd mine^ filler material hav- mesh testing sieve, which has a preferential 1 affln- 
uT^r^Sial affinity for said bitumen as ity for said bitumen as against water at IBS' * 
Zlr^t water at 185" P. said bitumen with said w whieh constitutes at least 15 pounds per 100 
fl^material having a preferential affinity for square feet of said roof covering and which has 
.iw hTtmr, P n aT aeainst water at 185° P. dis- a flow resistance value of at least 40 minutes 
ributedTerU hav^fa S TJn z point above when used in a bituminous composition within 
S©M? sweating composition hatfng a vis- the range consisting of 30% to 55% of said flB- 
cosrty at 170- F greater than 4x W poises, hav- «, « and 45% to 75% of Mtirmen having a soften- 
ing a tensile strength at 170' P. of at least 150 tag point of 200° P. to 300* P. 

r£ «i ™ having a Der cent elongation at 8 . A roof covering according to claim 7, where- 

S-VS « Srt 35^d Sg a woTc^U- ta said roof covering include, a plurality oi sheets 

tence at 77° P I at least 2000 gm. cm. per cu. of said sheet material and a Plurality of layers of 

en? and said coating composition when heat- a said thermoplastic bituminous coating material 

Xstidsed being sproadable to form a layer of and wherein said layers of sheet material and 

25 SloS JXfonp thickness, and said layers of thermoplastic bituminous coating 

saw" w ofsaid coating composition being of a material are bonded together In the form of a 

thickness throughout not less than that corre- built-up roofing. 

"ponding to about 10 pounds per 100 square feet 30 10- A prepared roofing material comprising a 
tooughout the extend said layer where said waterproofing bbster barrier layer of higher fire- 
layer is designed to provide blister resistance. resistant bituminous coating material and sheet 
7 A roof covering comprising at least one wa- material which carries said waterproofing layer 
ter^prooftng blister barrier layer of highly fire- as a coating, said coating material containing 
resistant thermoplastic bituminous coating ma- M a-* 1 ^ ta *'™«? a J*>" ento ? g 0 ^ Jf 
terial and sheet material which carries said tween about 200° P. and about 340" P. of the 
blister barrier waterproofing layer as a coating. range 60% to 60% by weight of the coating ma- 
SK^SaSc Mturninous coating material terial and dispersed to and mixed uniformly with 
contaSLg about 45% to about 70% by weight of «*l ^bitumen toely-dlvided soM water-j^lu- 
Mtumen having a softening point between about 4/, ble heat-resistant mineral filler, at least 40% by 
M^JZS^WwJTtep^ in and 40 weight of said coating material counting ofsaid 
rTxed with said bitumen about 30% to about finely-divided 1 water- insoluble solid heat-resfct- 
55% by weight of finely-divided water-insoluble ant mineral filler which passes a 14-mesh test- 
solid heat resistant mineral filler, at least 30% tag sieve and over 50% by weight of which is re- 
by weight of said coating material consisting of 4S tataed on a 200-mesh testtagsleve, which has a 
said finely-divided water-Insoluble solid heat re- preferential affimty for said bitumen as against 
sistant mineral filler which passes a 14 mesh test- water at 185° P and which has a flow resistance 
tag sieve and over 50% by weight of which is re- value of at least 40 minutes when used ta a bl- 
taLed on a 200-mesh testing sieve, which has a tuminous composition within the range consist- 
pSenti^ affi^yTor said bitumen as against 50 tag of 40% to 50% of said filler and 50% to ffl>% 
waTeV at 185° P.. which constitutes at least about °f bitumen having a softening point of 200° P. to 
15 pounds per 100 square feet of said roof cov- 300' P that is subjected to flame temperature 
ertag; and which has a flow resistance value of mider the flow res^ance test as defined herein, 
atTast 40 minutes when used in a bituminous said layer being of substantially uniform com- 
comp^tion within the range consisting of 30% ss ^ition throughout and of a thickness not less 
to 55% of said filler and 45% to 70% of bitumen than that corresponding to about 20 pounds per 
having a softening point of 200' P. to 300° P. that 100 square feet of the roofing thrrjughout the ex- 
is subjected to flame temperature under the flow tent of said layer where said layer is designed to 
resistance test as defined herein, said layer be- provide blister resistance, and said coating raa- 
ST of substantially uniform composition m terial having a softening point above 300* P.. 
throughout anl ^Tf Tthickness not less than cor- 80 ^ving a viscosity at 170* P. of at least 20x10' 
responding to about 10 pounds per 100 square poises having a tensile strength at 170° P. of at 
feetof the rooflng throughout the extent of said fast 150 gms.per sq. cm having a work capac- 
layer where said layer is designed to provide Ms- Stance at 77* P. of at least 2,000 gm. cm. per cm 
ter resistance and said thermoplastic bitumi- « cm -' tlje fiUer content of said coating material 
^J^^'j^^bJ^Tl^rnE point 65 not containing more than about 10% by weight 
aboveToO' P , having a viscosity at about 170° P. of particles retained on a 14-mesh testing sieve, 
of at least about 4x10' poises, having a tensile and said roofing material being pliable at 77* P. 
strength at 170* P. of at least 150 gms. per sq. A roof covering m the form of a built- 
cm„ having a percent elongation above about 35 70 up roofing which comprises a plurality of sheets 
at 77* P, and when heat-plasticlaed being spread- of fibrous sheet material impregnated with an 
able to form a layer of uniform consistency and asphaltic saturant and bonded in integral rela- 
uniform thickness. tion and interposed between at least two of said 
8, A roof covering according to claim 7. where- sheets, a blister barrier layer of waterproofing 
in said roof covering includes a plurality of u bitiantaous material, said bituminous water- 
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proofing material containing at least about 45% cited «*lng spreadable to form* layer of uniform 

bF wS?htof asDhaitlc bitumen, and said Utn- consistency and uniform thickness. 

SjSltoS material Sving a vis- 1*. A roofing comprising a blister barrier 

^^at 1 W P of^lea^ having terprooflng layer of tonno^lc faltumMou. 

aliening potot above 300* P, haling a per 5 compodtlon that contains about 45% to about 

wntX^ationTt 77* P of at least 35, and hav- 70% fey weight of bitumen haying a softening 

S a^ Sd^ at 77- P ^ at ieas? 2 .000 Point between about 200' P. and about 300' P. 

ga? cnTSrcuTSn, and said bituminous water* and substantially uniformly <He*ened to and 

m^l material when heat-plastlcteed being mixed with said bitumen as a filler about 30% to 

Sato to fom a ^yeTof SbSaVuS: 10 about 55% by weight ol fmeJy^vlded filler ma- 

fe^^^Jem^and uniform thickness. terial selected from the group consisting of as- 

A^c^ertag tol ^folmTfTbuilt-up bestiform mineral fiber which passes a 10 mesh 

roonn£ aSS to dainTl wLreto atleast testing sieve and over 50% by weight of which 

one^fsawS is a blister barrier bituminous Is retained on ^^OOjneshtottag sieve asb^,- 

coating maintained in bonded relation with a i 6 ^~f^ n ' °< V J^„„f?'^^?Z 

sheet of said fibrous sheet material by a bituml- P ^™^^SS ^™ 

nous adhesive consisting essentially of bitumen «n)enUne rock Pa^g *l£»»esh Jfcstfcw sieve, 

havfeur a softeninir point above 300* P. ?*s carbon black and mixtures of any of the said 

$*A rSngTomSnVa^r Wrier wa- materials to said group with the proviso that 

terprooflnglnyer ^ : a«moplastlc bituminous 20 »" ^nnoplastlc bituminous composition shall 

c^Son toat contains at EaTabout 45% to JSXSSr* 

about 70% by weight of bitumen having a soft- layer J»tag of a thickness not less than that cor- 

enln* want between about 200' P. and about 300* responding to at least about 10 pounds per 100 

f^TSSSX^maw iSmM to and square feet throughout the extent of said layer 

mixTd f^SiMm^i»V^S^im%^ on where said layer la designed to provide blister 

Sou? 55% b7w"g^C^vldedfillerla- 23 resistance and said ^^/tantoom 

tertal selected from the following groups, a ma- coinposltion tT a T^ „^ i^vSo 

Jor proportion of said filler being selected from P. having a viScosUy at 170* P. of at least 4X10* 

the group consisting of asbestiform mineral fiber « having a^ per (stonffttan «f at least 

which passes a 10 mesh testing sieve and over 30 " If'l^^^iSSl™ 

50% by weight of which Is retained on a ZOO spreadable to forma layer of uniform consistency 

mesh testing sieve, asbestos-cement of similar ^^^^T^t » wn«t„ «, a *»r 

particle-size, hydrated Portland cement passing • ^^Jf^^^L^ZJ^' 

a 14 mesh testing sieve, serpentine rock passing *"^?*f Ia J^ ° f ^f^S^^^SS^M £2l 

a 14 mesh testing sieve, gas carbon black and 35 ^°^ n f^^^^ te ^J^^ 

TO „t„^„i„ m m <n-mm on/i containing at least about 45% by weight of bi- 

matures of the said materials n said ^J"^ a softening point between about 

a minor proportion of said filler betag selected 2m} . p 30o . p . ^ at least 25% 

from the group consisting of kaolta clay, calcium by welght Qf gas carbon black- ^ compos ition 

silicate hydrate, fly ash, land plaster, fibrous talc having a softening point above 300* P, having a 

and mixtures of any of said materials to said 40 viscosity .of at least 4X10' poises at 170° P., hav- 

last mentioned group, said waterproofing layer ing a per' cent, elongation at 77* P. of at least 35, 

being of a thickness not less than corresponding and when heat-plasticized being spreadable to 

to at least about 10 pounds per 100 square feet form a layer of uniform thickness and uniform 

throughout the extent of said layer designed to consistency, and said layer belngof a thickness not 

provide blister resistance and said thermoplastic 45 less than corresponding to about 10 pounds per 

bituminous composition having a softening point 100 square feet throughout the extent of said 

above 300° P.. having a viscosity at 170* P. of at layer designed to provide blis ter res istance, 

least 4X10 T poises, having a percent elongation GEOBGE ARTHUR PASOLD. 

of at least 35 at 77* F„ and when heat-plastt- HAROLD W. GREEDER. 



CBRf IPICaSB OP CORKBCTIOH. 
Patent Ho. 2,326,724. * August 10/ 1943. 

okorgs akshbr pa sold, st as. 

It la hereby certified that error appears in the printed specification 
of the above numbered patent requiring correction as follows t Page 3, first 
column, lino 54,. for "duaing* read —dusting—} page 4; first column, line 
59, for "Tsicoaity* read —viscosity--; page 5, first column, line 33, for 
•chrysolite" read — chrysotile— ; page 8. first coluan, line 16, for ■skele- 
ton* reed —skeletal—; and second coluan, line 55, for «bituainou8« read 
— bituminized— ; psge 9, first coluan, line 4, for "with* read —without--; 
line 30, for •build-up* read —built-up— | line 4*>, for # ruet« read— duat— ; 
page 15, second coluan, line 19, for •abestifora* read — aabestifoM— ;. 
psge 20, first column, line 26, claia 6, for •plasticised* read —plasti- 
cized— ; and that the said Letters Patent should be read with this correc- 
tion therein that the same may conform to the record of the case in the 
Patent Office. 

Signed and sealed this 12th day of October, A. 0. 1943. 



(Seal) 



Henry Van AracUle, 
Acting commissioner of Patents. 
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Cleavage (crystal) 

From Wikipcdia, the fee encyclopedia 
(Redirected from B; sal i: ieavage) 

Cleavage, in miner: log; , is the tendency of crystalline materials to split 
along definite plant: ct rating smooth surfaces, of which there are several 
named types: 

■ Basal cleave ;e: c ! eavage paralU ! to the base of a crystal, or to the 
plane of the iter.. J axes. I his ot curs quite easily in graphite, making 
the material eel slippery. 

a Cubic cleav i je: cleavage parall si to die faces of a cube. This is the 
source of th': cub e shape seen ii crystals of ground table salt (sodium 
chloride). 



■ Diagonal cits ivaj e: cleavage paallel to a diagonal plane. 

■ Lateral clca. age: cleavage para lei to the lateral planes. 

• Octahedral, . )od.cahedral, or Rhombohedral cleavage: cleavage parallel to the faces of an octahedron, 
dodecahedrt; a, ov rhombohedro i (respectively). Octahedral cleavage is seen in common semiconductors 
(see below) 

• Prismatic cl-ava .e, cleavage ptraltel to a vertical Prism. 

This is of tcchnica importance in the ulectronics industry and in the cutting of gemstones. While precious stones 
are generally cleav <xJ by impact, man- made single crystals of semiconductor materials are generally sold as thin 
wafers which are r uch easier to cleav a. Simpry pressing a silicon wafer against a soft surface and scratching its 
edge with a diamo d scribe is usually enough to cause cleavage; however, when dicing a wafer to form chips, a 
procedure of scori - g ar d breaking is < ilen followed for greater control. The vast majority of commercial 
semiconductors (Si Ge GaAs, InSb, <:lc.) are diamond cubic, a space group for which octahedral cleavage is 
observed. This me i ns that some orien ations of wafer allow near-perfect rectangles to be cleaved. 

See also 

a Crystal strvi turc 

■ Facet 

• Fracture 
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